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IMPUMEHEHUE YT AEBOAHON CMECH C BEAKOM B PAMKAX KOHIEITII N
«FAST-TRACK» ITPU IT1AHOBOW APTPOIIZIACTUKE KPYITHBIX CYCTABOB

AM. ATEEHKO!, A.C. HUKI®OPOB!, T.A. HUKIN®OPOBA? M.H. IEBEAEBA!

1 Hosocnbupckuit HayuHO-11CCA€40BaTeAbCKUI MHCTUTYT TpaBMaToAoruu u oproneann nm. 5./l Iuspsana, Hosocubupcxk, Poceniickas Pegepariist

2T opoackas kamHndeckas 6oapauna Ne 1, Hosocn6upck, Poceniickas Pegeparns

Lienb: oueHUTb BAMAHME NPUEMA YINIeBOLHO-6€N1KOBOM 3HTepasibHOWM CMeCcH Ha NnokasaTenn obmeHa BELLecTB, CAaMOYYBCTBME U CPOKM aKTUBM3ALMM
nocne sHAONPOTE3UPOBAHUA KONEHHOTO U Ta306eApPEeHHOr0 CyCTaBoB.

Matepuan u metoapl: NPOBeAEHA OLEHKa Pe3y/ibTaToB TeYEHWUs nepuonepaLmMoHHoro nepuosa 60 NaLMeHTOB C KOKCapTPO30OM M FOHApPTPO30OM B
nepvoa ¢ mapTa no uionb 2021 r. Bcem naumeHTam B YCIOBUAX CMIMHHOMO3TOBOW aHECTe3UM NPoBefeHO SHAONPOTE3MPOBaHUE TazobeapeHHOro
WK KONEHHOTO CycTaBoB. MauueHTbl uccaesyemoit rpynnbl Noayyanv sHTepanbHyto cmech «lpoBaiia-IKcTpa» 3a 2 Yaca 4o onepaumu. B octanbHom
BefieHne 60NbHbIX B NepuonepaLMoHHOM Nepuoae 6bi1o 0AMHAKOBbIM. AKTUBU3aLMA W BEPTUKAIN3aLMA NAaLMEHTOB NMPOBOAUNACH MO JOCTUKEHUIO
U3MYECKO rOTOBHOCTU, Pa3pPELLEHUNIO CNIMHANBHOIO 6110Ka M CTabubHOW reMoAMHaMMKe B AeHb onepauun Uam Ha cneayowmii AeHb.

Pe3ynbTathl: y BCEX MaLMEHTOB Yepes 4 Yaca perucTpupoBaHo NoBbILLEHUE YPOBHA FMOKO3bl B 06eMX rpynnax, CTaTUCTUYECKU 3HAUMMOE B KOHTPO/Ib-
Hol — 7,15+0,94 npotme 7,88+1,18 mmonb/n (p=0,02). CHUKeHME YPOBHA remoriobuHa He MMeo pasHULbl B UCCAedyeMbIX rpynnax v nepes sbl-
nuckoi coctasiano 100416 npotvs 10118 r/n (p=0,86). PasHuua B yposHe 0bLwwero 6enka nepes BbINUCKOM 6blna B NOJb3Y UCCAEAYEMON rpynnbl
63,116,1 npotus 59,2+5,9 r/n (p=0,17). CpoKku BepTUKanM3aLMmM B UCCAeAYEMON rpynne: B AeHb onepauymn 10 naumeHToB, ocTasibHble 20 NauMeHToB
— Ha cefytolye CyTKU. B KOHTponbHOM rpynne — 8 B AeHb onepauuu, 22 — Ha Cieflytolmid CyTKU. B KOHTpoibHOM rpynne Habntoganock 2 cayyas
nocneonepaLmoHHOM TOWHOTbI, NOTPeboBaBLUEN KOPPEKLMUMU.

3aKnlo4ueHne: MaKCMMalbHOe COXPaHEeHWe eCTECTBEHHOTO NYTU MUTAHUA U NPUEMA XKUAKOCTU ABAAETCA OCHOBHbBIM NOAXOAOM B COBPEMEHHOMN XMpyp-
rMun, 0cobeHHO B pamkax KoHLenumu ERAS. Npobnema Bbibopa KOHKPETHOM CXeMbl MUTaHWA B AeHb ONepaLyumn OCTaéTCA He 40 KOHLLA UCCel0BaHHOW.
Mcnonb3oBaHWe roToBbIX YINeBOAHO-6ENKOBbIX CMecelt ABNAETCA YA06HbIM pelleHnem, NO3BOAAET AOCTaBUTb HEOOXOAUMOE KOIMYECTBO SHEPTUK U
6enka. BanaHne cMecu Ha ypoBeHb Noc/ieonepaLMoHHbIX NOKa3aTesieit 6e1KoBoro 0bMeHa 0CTaéTcA OTKPbITbIM U TPebYeT AasibHeNlLero nsy4yeHus.
KntoueBble cnoBa: yckopeHHas peabunumayus, numamesnebHas cMece, 3HOONpome3uposaHue mazobedpeHHo20 cycmaga, SHOOMPoMe3uposaHue
KoMeHHo20 cycmasa.

Ona uutuposaHua: AreeHko AM, Hukndopos AC, Hukudoposa TA, Jlebesesa MH. NMpuMeHeHWe yrneBoAHOM cmecu ¢ 6ENKOM B pamMKax KOHLenLUumn «Fast-
track» Mpu N1aHOBOM apTPONAACTMKE KPYMHbIX CYCTaBoB. BecmHuK AsuueHHs!. 2022;24(2):168-75. Available from: https://doi.org/10.25005/2074-0581-2022-
24-2-168-175

ENHANCED RECOVERY (FAST-TRACK) PROGRAM IN ELECTIVE ARTHROPLASTY
OF WEIGHT-BEARING JOINTS

A M. AGEENKO!, D.S. NIKIFOROV', T.A. NIKIFOROVA?, M.N. LEBEDEVA!

1 Tsivyan Novosibirsk Research Institute of Traumatology and Orthopaedics, Novosibirsk, Russian Federation
2 City Clinical Hospital Ne 1, Novosibirsk, Russian Federation

Objective: To evaluate the effect of feeding with a whey protein plus carbohydrate drink on metabolic parameters, general state of the patient and
recovery time after knee and hip arthroplasty.

Methods: The results of the perioperative period of 60 patients with osteoarthritis (OA) of the hip and knee were evaluated between March and July
2021. All patients underwent hip or knee arthroplasty under spinal anaesthesia. In addition, patients of the study group received the ProvideXtra®
Drink 2 hours before surgery. Otherwise, the management of patients in the perioperative period was the standard. Mobilisation and verticalisation
of patients were carried out after achieving physical fitness, resolution of the spinal block and haemodynamic stability on the day of surgery or the
next day.

Results: In all patients after 4 hours, increased glucose levels were recorded in both groups, statistically significant in the control group — 7.15+£0.94
versus 7.88+1.18 mmol/l (p=0.02). The decrease in haemoglobin level had no difference in the study groups and before discharge was 10016 g/I
versus 101+18 g/l (p=0.86). The difference in total protein level before discharge was in favour of the study group, 63.116.1 versus 59.25.9 g/
(p=0.17). Verticalisation timing in the study group was as follows: 10 patients were verticalised on the day of surgery, and the remaining 20 patients —
were on the next day. In the control group — 8 patients were verticalised on the day of surgery and 22 — on the next day. In the control group, 2 cases
of postoperative nausea requiring correction were observed.

Conclusion: The modern surgical approaches include the maximal preservation of natural feeding, based on the Enhanced Recovery after Surgery
(ERAS®) concept. However, guidelines for choosing a particular diet on the day of surgery remain to be finally established. Using ready-made
carbohydrate-protein mixtures is a convenient solution that delivers the required amount of energy and protein. Therefore, the effect of the mixture
on protein metabolism in the postoperative period remains to be elucidated through further studies.

Keywords: Accelerated rehabilitation, nutrient mixture, hip arthroplasty, knee arthroplasty.

For citation: Ageenko AM, Nikiforov DS, Nikiforova TA, Lebedeva MN. Primenenie uglevodnoy smesi s belkom v ramkakh kontseptsii «Fast-track» pri planovoy
artroplastike krupnykh sustavov [Enhanced recovery (Fast-track) program in elective arthroplasty of weight-bearing joints]. Vestnik Avitsenny [Avicenna Bulletin].
2022;24(2):168-75.Available from: https://doi.org/10.25005/2074-0581-2022-24-2-168-175
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BBEOEHMUE

Acnupaums Keayao4HOro COAEPHKMMOro BO BPems aHecTesuu
ABNAETCA PEAKMM, HO NOTEHLMANbHO daTanbHbIM OCAOXKHEHNEM [1].
Knaccuyeckan pabota Mendelson CL (1946) BBena noHATME acnupa-
LMOHHOIO MHEBMOHMWTA BCNEACTBME MOMALAHMA KeNy4ouHoro Co-
[EPXKUMOro B ApIxaTesbHble nyT. [pumeyaTenbHo, YTO Aaxe npu
OTCYTCTBUM OTAENEHWI MHTEHCMBHOW Tepanum He YMepa HU O04Ha U3
66 NaLMeHTOK C AaHHbIM CMHAPOMOM, a 2 NeTaNbHbIX Ucxoaa bbian
CBA3aHbl C OBCTPYKLMEN BEPXHUX AbIXaTebHbIX NyTel TBEPAOHN nu-
we [2].

OueBuaHOM NPOGUNAKTUKON peryprutaLmMm ABNAETCA yMeHblUe-
HMe 06bEMa KenyA04HOro COAEPHKMMOro NyTém ronogdanusa. Moaxos,
«Nulla Per Os» cTan raBeHCTBYIOLLMM B XMPYPrM U aHeCTe3nonormm
BN0Tb A0 80-x rofoB XX BEKa, KOraa Hauancsa ero nepecmotp. B pabo-
Te Maltby JR et al (1986) NposeMOHCTPMPOBaAHO OTCYTCTBME Pa3NNYMid
06bEMA COAEPKUMOTO KeNyaKa noc/e Npréma Bogbl, NO3TOMY NocTe-
NeHHO CPOKM ro1I0faHmA nepes, N1aHoBOM XMpypruei CHuKaauco [3).

C nosABNEHMEM KOHLENUMK YCKOPEHHOW peabunutaumm (ERAS,
«Fast-track») ocoboe BHUMaHMWe CTasno yaeNATbCA PEXUMY NMUTAHUA C
LieNblo MaKCMMAZIbHO PaHHEN aKTMBM3aLMK NaumeHToB. CoxpaHeHme
€CTECTBEHHOIO MyTV NPUEMA MULLY U KUAKOCTU ABNAETCA BaKHbIM
3NEMEHTOM LaHHOM TexHonorum [4]. B KayecTBe KenatenbHoro ane-
MEHTa B AeHb OnepaLmMn MHOTUMM aBTOPaMM PEKOMEHAYETCA MPUEM
YINEeBOACOAEPHKALLErO HANWTKa, M 3TO BOLWIO B PEKOMEHZALMN eB-
ponelickoro obLecTBa aHecTe3non0ros [5]. B aTUX e pekomeHAa-
LMAX YKa3bIBAETCA Ha LienecoobpasHocTb M3yyeHUn 3GPeKTUBHOCTU
YINEeBOAHbIX CMECeM, CoAePIKaLLMX TMAPOAN3AT COEBOrO HeKa, YTo 1
nobyanno Hac HayaTb AaHHOe UccnefoBaHve. MMnoTesa ero 3ako-
YaeTcsa B TOM, YTO NMPUMEHEHME rOTOBOM YINIeBOAHO-6€/KOBOW cMecH
B leHb ONepaLym yayyLlaeT TeYeHWE NOCAEONEPALMOHHOMO Nepuosa
noc/sie apTPONIACTUKM KOIEHHOTO U Ta306eApeHHOro CyCTaBoB.

LLENb NCCNEQOBAHUA

OueHWTb BAnAHWE NPUEMA CMECKU B AeHb OMnepaLum Ha noKasa-
Tenn obmeHa MtoKo3bl, Be/lKa, remorobrHa U CPOKM aKTUBM3aLMM
NaLMeHToB Nocae 3HAONPOTE3NPOBAHUA.

MATEPUAN U METOAbI

B COOTBETCTBMM C MPUHLMNAMM HAZNEXALLeh KAMHUYECKOM
NPaKTUKN NPOTOKON UCCNeioBaHMA Bbln 0bcyKAEH 1 0f06peH sTuye-
cKum KommuteTom Hosocnbupckoro HUUTO um. A1, Lmebaxa. C map-
Ta no ntonb 2021 r. 66110 NPOBELEHO OAHOLEHTPOBOE NPOCNEKTUBHOE
PaHAOMU3NPOBAHHOE KOHTPOAMPYEMOE UCCae0BaHMe.

Kputepuamm BKAOYEHMA B UCCe0BaHNE CTa/n: COrnacue na-
LIMeHTa, MAMONATUYECKUIA KOKCapTPo3 uam roHapTpos Il cT., nnaHosoe
nepBMYHOE TOTa/IbHOE 3HAOMPOTE3NPOBaHUE Ta306efpPEHHOro Mau
KONEHHOro CyCTaBa, HOPMasibHble UCXOAHbIE YPOBHU reMornobuHa,
obuiero 6enka 1 rioKosbl, Gusndeckuit ctatyc naumenta |-l knacca
no knaccudmkaumm ASA.

Kputepun ncknioueHna: oTkas ot y4actua B UCCNea0BaHUM, pe-
BM3WMOHHOE 3HA0MNPOTE3NPOBAHNE CYCTaBa, CaxapHbl avabert, dpusm-
yeckmit ctatyc IV v Bblwe No Knaccuduraumm ASA.

Bbino 0T06paHo 60 MALMEHTOB MO KPUTEPUAM BKAKOYEHWA U
WCK/IOYEHNA, NpoBegeHa paHAOMM3aLMA Ha 2 rpynnbl ¢ UCNONb30-
BaHWeM MeToAa KoHBepToB. B nccneayemyto rpynny A sowso 30 na-
LIMEHTOB, KOTOPble HaKaHyHe M 3a 2-3 yaca 40 onepauuu noay4anvm
YINIEBOAHYIO CMECH C FTMAPOAN3UPOBAHHBIM coeBbiM 6enkom MpoBaiig,
IkcTpa (Fresenius Kabi, Switzerland) B 06béme 200 M1, KOHTPONbHAA
rpynna b 30 nauneHToB HakaHyHe 1 B AeHb Onepauymn cMecb He no-

INTRODUCTION

Aspiration of gastric contents during anaesthesia is a rare
but potentially fatal complication [1]. Mendelson's syndrome,
or peptic-aspiration pneumonia, was first described in obstetri-
cal cases by Mendelson CL in 1946. It is noteworthy that even in
the absence of intensive care units at that time, none of the 66
patients with this syndrome died, and 2 deaths were associated
with upper airway obstruction with solid food [2].

One of the best approaches to the prevention of regurgita-
tion is to reduce the volume of gastric contents by fasting. The
nil by mouth (nulla per os, NPO) approach became dominant in
surgery and anaesthesiology until the 1980s, when it began to
be revised. Maltby JR et al (1986) demonstrated no differences
in the volume of gastric contents after water intake; therefore,
the fasting period before elective surgery gradually decreased [3].

With the advent of accelerated rehabilitation programs,
including fast-track surgery or enhanced recovery after surgery
(ERAS), special attention has been paid to the diet to mobilise
patients as early as possible. Preservation of natural feeding is
an essential part of this technique [4]. As a vital element, many
authors recommend taking a carbohydrate-containing drink on
the day of surgery, which was recommended by the European
Society of Anaesthesiology guidelines [5]. The guidelines also
recommend studying the effectiveness of carbohydrate mixtures
containing soy protein hydrolysates (SPHs), which prompted us to
address this problem. We hypothesise that using a ready-made
carbohydrate-protein mixture on the day of surgery improves the
postoperative period outcomes after arthroplasty of the knee
and hip joints.

PURPOSE OF THE STUDY

To assess the effect of the ready-made carbohydrate-protein
mixture given on the day of surgery on glucose, protein, haemo-
globin levels and the timing of mobilisation of patients after ar-
throplasty.

METHODS

According to the ethics principles derived from the Declara-
tion of Helsinki and consistently with the principles of Good Clini-
cal Practice (GCP) guidelines, the research protocol was approved
by the Research Ethics Committee at the Tsivyan Novosibirsk Re-
search Institute of Traumatology and Orthopedics, Novosibirsk,
Russia. Following this, a single-centre, prospective, randomised
controlled trial was conducted between March and July 2021.

The inclusion criteria for the study were as follows: patient
consent, stage 3 idiopathic OA of the hip or knee, elective pri-
mary total hip or knee arthroplasty, normal baseline levels of
haemoglobin concentrations, total protein and glucose, and the
patient's ASA grades |, Il, Il according to the American Society of
Anesthesiologists (ASA) physical status classification.

Exclusion criteria included: refusal to participate, revision
arthroplasty, diabetes mellitus, ASA physical status grade IV and
above according to the ASA classification.

60 patients were selected according to the inclusion and ex-
clusion criteria, and randomisation into 2 groups was carried out
using the sealed envelope system. Study group A included 30 pa-
tients who received a carbohydrate mixture with hydrolysed veg-
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nyvana. MaumeHTbl 06enx rpynn He UMenu orpaHUYeHuin B Nnpuéme
BOZb! B Nepuog 0 2 Yacos A0 onepauuu Ana npopunakTMKK runo-
Bonemuu. MNocne onepaumu NaumeHTbl 06eunx rpynn He Menu orpa-
HUYeHUIA NO NPMEMY BOAbIl, NUTaHUe (06blYHbIN CTON) BO306HOBAANM
nocne perpecca cnuMHanbHoro 610ka.

Bce 60n1bHble Hbln ONeprpoBaHbl B yCN0BUAX CTMHHOMO3rOBOW
aHecTe3uun nyTém BeeseHna 15-17,5 mr 0,5% pactsopa bynueakaunHa.
MHTpaonepauuoHHO NpoBoAMNachk cefalua NOCTOAHHOW MHOY3Mewn
JeKkcmeseToOMUANHA [0 JOCTUNKEHUA YPOBHA cepauuv — 1-2 6anna
no wkane RASS. Tabn. 1 u 2 oTobpakatoT BO3PacT, No U GU3NYECKNX
CTaTyC UCCNEe0BaHHbIX MALIMEHTOB, @ TaKXKe BUADI BbINMOAHEHHbIX UM
onepauui.

Kak B1AHO u3 TabnwL, To B COOTBETCTBMM C 33,@aHHbIMMW KpuTe-
pusAMKM 0TOOpPa rPynMbl NALMEHTOB OKA3a/MCb COMOCTaBMMbI MO BO3-
pacty v ¢pM3n4eckomy cTaTycy, ¥ apTPOnaacTuKa TazobespeHHoro u
KONEHHOrO CYCTaBOB MPeACTaBAeHa B rpynnax NpakTMYeCKn B PaBHbIX
NponopLMAX.

MHY3MOHHAA Tepanusa BKAKOYaNa B cebs M3OTOHWMYECKUI no-
JMMOHHBIN cbanaHcMpoBaHHbIM pactop (Sterofundin® ISO, B. Braun
Melsungen AG, Germany) co ckopocTbio 3-7 MA/Kr B Yac. O6béM
MHOY3MM Y BCEX MaumeHToB He npesbiwan 1000 ma. O6bém Kposo-
NOTEPU YUMTbIBA/IU, KaK CYMMY KPOBOMOTEPM BO BPEMsA OMnepauum u
06bEMa NOTepu KPOBM B NepBble CYTKM Yepes paHeBOW ApeHax Ao
€ro yfaneHus.

®uKcupoBanca ypoBeHb MIOKO3bl Nepes nogayelt B onepa-
LMOHHY0, MHTPAONepaLMOHHO 1 nocne onepauunu, B 1 cyTkun nocne
onepauuu. YposeHb obLiero 6eska u remornobvHa peructpupoBanm
npu rocnutanusaumu, 8 1 n 3 cyTkn nocne onepauuun. Kpome ato-
ro, GUKCMPOBANUCH CyYau CAefytoLMX HeXenaTeNbHbIX ABNEHUN:
HeobX0AMMOCTb MCMO/b30BaHWA Ba30MPECCOPOB, MHCYAMHA, MO-
cneonepauyoHHan TOWHOTA AKX PBOTA. PerncrtpmpoBanvcb CPoKM
HaxOXAEeHWA B OTAENEHUW PeaHVMaLMM U CPOKN BEPTUKANU3ALIMK
NauyeHTOoB.

Ons cTatucTnyeckoit 06paboTkM Mcnonb3oBanack NporpaMma
IBM SPSS Statistics 22. [ina HenpepbiBHbIX AAHHbIX NPOBEPKA HOp-
MaNbHOCTW pacnpefeneHna oueHnBanacb npu nomowy tecta LWanwm-
po-Yunka. JaHHble ¢ HOpMaibHbIM pacnpefeneHnem npeacTaBaeHbl
KaK cpeaHee apudMeTUHecKoe U CpeaHEKBAPATUYHOE OTKIIOHEHWE,
[aHHble C HEHOPMabHbIM — B BUAE MeAMaHbl Y MEKKBAPTUIbHOMO
MHTepBana. 11 cpaBHeHUA 3TUX AaHHbIX 6b11 Ucnonb3oBaH U-kpute-
puit MaHHa-YUTHU. BUHapHble AaHHble NpeacTaseHbl B BUAE Yncna
1 npoLeHTa oT 0b6Lelt BbI6opKK. CTAaTUCTUYECKU 3HAYUMbIM OTANYMNE
cuntanu npu p<0,05.

Tabnuya 1 Xapakmepucmuka nayueHmos (Me [25q; 75q])

MNMokasaTtenb A (n=30) b (n=30)
Bospacr, roabl 63,5 [56,5;67] 66 [61,5;69]
9/21 11/19
)
s, LR ) (30%/70%) (36,7%/63,3%)
ASA I 7 9
ASA I 23 21

Ta6nuua 2 Xapakmepucmuka 8bINOAHEHHbIX BMEWamesnscms

Bua onepauuun A (n=30) b (n=30)
JHAonpoTe3npoBaHme 14 15
KOJIeHHOTO cycTaBa
dHOoNpoTe3npoBaHue 16 15

TazobeppeHHOro cycTaBsa
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etable protein ProvideXtra® Drink (Fresenius Kabi, Switzerland) in
a volume of 200 ml the day before and 2-3 hours before surgery.
In contrast, control group B comprising 30 patients, did not re-
ceive the mixture the day before or on the day of the operation.
Patients in both groups had no restrictions on water intake up to
2 hours before surgery to prevent hypovolemia. After the surgical
procedure, patients in both groups had no limits on water intake,
and food (a regular diet) was resumed after regression of the spi-
nal block.

All surgeries were done under spinal anaesthesia with 15-
17.5 mg of a 0.5% bupivacaine solution. Intraoperatively, dex-
medetomidine continuous infusion was given until the sedation
level (RASS score) 1-2 on the Richmond Agitation-Sedation Scale
(RASS) scale was reached. Tables 1 and 2 show the patients' data,
including age, gender, physical status, and the types of surgical
procedures performed.

As seen in tables 1 and 2, there were no considerable differ-
ences between the groups regarding the patients' age, physical
status, and types of surgery.

Balanced full electrolyte solution for infusion therapy (Ste-
rofundin® ISO, B. Braun Melsungen AG, Germany) was used at
the rate of 3-7 ml/kg/h. The volume of infusion in all patients did
not exceed 1000 ml. The blood loss was measured as the sum of
intraoperative blood loss and postoperative drainage on the first
day following the surgery before drainage removal.

Blood glucose levels were recorded before, during, and 24
hours after surgery. Total protein and haemoglobin levels were
recorded during admission, on days 1 and 3 after surgery. In ad-
dition, the following adverse events were recorded: vasopressor
for hypotension management, insulin administration for postop-
erative hyperglycemia management, and postoperative nausea
or vomiting. The length of stay in the intensive care unit and the
timing of verticalisation of patients were recorded.

IBM SPSS Statistics V22.0 software was used for statistical
processing. The normality of the distribution of variables was
evaluated by Shapiro-Wilk tests. Normally distributed data were
presented as the mean and standard deviation. For data not nor-
mally distributed, median with interquartile range were used.

Mann-Whitney U-test was used for paired comparisons be-
tween independent groups in quantitative variables. Categorical
variables were expressed as absolute values and relative frequen-
cies (%). Differences were considered statistically significant at
p<0.05.

Table 1 Patient's demographic and clinical data (Me [25q; 75q])

Group A (n=30) Group B (n=30)

Age (years) 63.5 [56.5;67] 66 [61.5;69]
Gender: males/females, 9/21 11/19
n (%) (30%/70%) (36.7%/63.3%)
ASA Il 7 9
ASA Il 23 21

Table 2 Types of surgical interventions performed

Knee joint endoprosthesis 14 15

Group B (n=30)

Hip joint endoprosthesis 16 15
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PE3YNbTATbI

HW B 0HOM Cnly4ae He BO3HUK/IO HEXEeNaTeNbHOM peakuumn Ha
BBEAEHME MCMONb30BaHHbIX NPENapaToB, BCE MaLMEHTbI, BK/IHOYEH-
Hble B UCCIe40BaHWe, NPOLU/IN 3aM/IaHUPOBAHHbIE TOYKU UCCNIeA0Ba-
HUA.

VI3MEHEeHWA ypoBHA 11IOKO3bl B NEPUONEPALIMOHHOM Nepuoae
oTobpaskeHbl B Taba. 3.

MoKasaTenu IMKEMUM He MPEBLIWANN HOPMAJIbHBIX 3HAUEHMIA
Ha 3Tanax uccnesoBaHuA, Nepes NoAayel B onepaLlyoHHY0 YPOBEHb
TJIOKO3bl B MUCCAIEAYEMOM Tpyrne HeCKObKO MPEeBbias YPOBEHb B
KOHTPO/IbHOM, HO S@HHOE Pa3/InYMe He UMENO CTaTUCTUUECKOW 3HaUU-
mocTu. Mocne perpecca cnHanbHOM 610Kaabl M BOSHUKHOBEHUA 60-
JIeBOTO CMHAPOMA OXKMAAEMO MOBbICM/ICA YPOBEHb IIMKEMUM B 0BEnX
rpynnax. Mpu 3Tom B KOHTPO/IbHOM rpynne NoKasaTenu MUKemM1n CTa-
TUCTUYECKM 3HAUMMO NPEBBILLIAIN YPOBEHb IMTUKEMWUM B UCCNIElyEMOV
rpynne. H1 B ogHOM C/ly4ae ypoBEHb /HOKO3bl He TpeboBan Koppek-
LMW UHCYNIMHOM.

O61BEM KPOBOMOTEPYM YUUTLIBAIM CYMMAPHO: MHTPAONePaLLMOH-
HO M3MEPEHHbIM 06BEM U NOTEPU B PaHEBOW APEHAMK, KOTOPbIV yaa-
NANN He No3aHee creaytowWwero aHA. B obenx rpynnax 06bEm KpoBo-
notepu He otan4anca u coctasun 300 mn [250;350] B rpynne A u 300
mn [200;400] B rpynne b. AuHamuKa remornobuHa u obuuero 6enka
npeacTasneHa B Tabn. 4.

HecmoTpa Ha Hebonbliol 06bEM 3aperncTpMpoBaHHOMN Kpo-
BONOTEPY, HabNtOgaEMOE CHUXKEHME remornobuHa B 0beunx rpynnax
6b110 06YCNOBNEHO HE TOMbKO APEHAKHBIMM NOTEPSAMM, HO U UCTe-
YeHMEM KpOBW B MATKME TKaHW. O6bEM 3TO KpoBOMOTEPU NPSAMO
OLEHWUTb He NPEeACTaBAANOCh BO3MOXHbIM. B obeux rpynnax nepes
BbINMUCKOM HabNo4aN0Ck NOBbILLEHWE YPOBHA 06LLero 6enka no cpas-
HeHWto ¢ 1 cyTKamu nocne onepauuu, NPUYEM CPesHUIA YPOBEHb B
uccaesyemoi rpynne Ha 3 r/n 6bia Bbilie KOHTPONbHOW. OgHaKO ypo-
BEHb CTATUCTUYECKOM 3HAYMMOCTM BblN HELOCTATOUHbIN. [emoaMHa-
MUYECKOe MOoKa3aTenu B 06enx rpynnax 6biau cTabunbHbIMK Ha BCex

TaEnuua 3 .VpOBEHb 2/1IUKeMUU Ha 3manax ucciedosaHuA

RESULTS

There were no adverse reactions to the prescribed drugs,
and all patients enrolled in the study achieved primary endpoints.

Changes in glucose levels during the perioperative period
are shown in table 3.

The glucose levels were within the normal range at the stag-
es of the study. Before the surgery, the glucose levels in the study
group slightly exceeded the control group level; however, this
difference had no statistical significance. After the spinal block's
regression and the pain onset, the glucose levels in both groups
increased as expected. In this case, the control group's glucose
levels significantly exceeded the study group's. There was no case
of the increased glucose level requiring correction with insulin.

The blood loss was measured as a sum of intraoperative
blood loss volume and postoperative drainage on the first day fol-
lowing the surgery. There was no difference between the groups
regarding the blood loss volume, which averaged 300 ml in both
groups, [250;350] and [200;400] in groups A and B, respectively.
The dynamics of haemoglobin and total protein are presented in
Table 4.

Despite the insignificant volume of recorded blood loss, the
observed decrease in haemoglobin in both groups was due to
drainage losses and bleeding into the soft tissues. The volume of
this blood loss could not be directly measured. In both groups, at
discharge, an increase in total protein level was observed com-
pared with the level 24 hours after the surgery. The average lev-
el in the study group was 3 g/I higher than in the control group.
However, the level was statistically insignificant. Hemodynamic
parameters were stable in both groups throughout the periopera-
tive period and did not require correction.

Patients taking ProvideXtra® Drink on the day of surgery had
no postoperative nausea and vomiting. In contrast, in the control

Tpynnbi UcxogHO B xoae onepauum 4 yaca nocne onepauum 1 cyTkM nocne onepauuun
A 6,1+1,48 5,49+1,06 7,15+0,94 6,0310,82
b 5,59+0,54 5,51+1,04 7,88+1,18 6,22+0,83
p =0,07 =0,92 =0,02 =0,61

NpumeyaHwe: p — CTaTUCTUYECKAA 3HAUMMOCTb PA3INYMA NOKasaTenei Mexay rpynnamu (no Kputepuio MaHHa-YutHu)

Table 3 The glucose levels at various stages of the study (mmol/l)

Group A 6.1+1.48 5.49+1.06
Group B 5.59+0.54 5.51+1.04
p =0.07 =0.92

Intraoperatively

4 hours after surgery 24 hours after surgery

7.15+0.94 6.03+0.82
7.88+1.18 6.22+0.83
=0.02 =0.61

Note: p — statistical significance of the difference between the groups (according to the Mann-Whitney test)

Tabauya 4 YposeHb 2eMo2106UHa U 0bwie2o benka Ha
amanax uccnedosaHus (2/n1)

Femorno6uH / Haemoglobin

Table 4 The level of haemoglobin and total protein at various
stages of the study (g/l)

06wmi1 6enok / Total protein

NcxogHo 1 cyTkM Bbinucka UcxogHo 1 cyTkM Bbinucka
Baseline level 24 hours Levels at discharge  Baseline level 24 hours Levels at discharge
A 133.0£14.0 113.0£15.0 100.0£16.0 69.4+6.7 56.1£12.3 63.116.1
B 135.0+13.0 111.0+16.0 101.0+£18.0 68.1+6.4 56.9+5.0 59.245.9
p =0.61 =0.62 =0.86 =0.37 =0.6 =0.17

NpumeyaHue: p — CTaTUCTUYECKAA 3HAUUMOCTb Pa3NNUMA NOKasaTenei Mexay rpynnamu (no Kputepuio MaHHa-Yuthu)
Note: p — statistical significance of the difference between the groups (according to the Mann-Whitney test)
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3Tanax NepuonepaLMoHHOro Nnepuoaa v He TpeboBanu KoppPeKLMH.

Y naumeHToB, NpMHMMaBLWKX MpoBaiig B AeHb onepauuu, He
6b110 3aperucTpUPOBaHO C/ly4aeB NocneonepaLroHHON TOWHOTLI U
PBOTbI, B KOHTPO/IbHOM IPynne 2 nauuMeHTam nocae onepaLyum noTpe-
60BanoOCh BBEAEHWNE OHAAHCETPOHA A/18 KYNMUPOBAHMUA TOLWHOTHI, He
CBA3aHHOMN C HECTAaBUNBHOCTBIO FEMOAUHAMMKM.

B uccnepyemolit rpynne 22 naupenta (73%) 6biam nepeseseHbl
B NpoduIbHOE OTAENEHME B TOT XKe AeHb, B KOHTPOMbHOM rpynne — 20
(66%). B rpynne A 10 (45%) naupeHToB 6blIM BEPTUKANM3MPOBAHDI B
TOT e [eHb, OCTa/ibHble — YTPOM CNeaytoLero AHA. B KOHTPObHOM
rpynne b u3 20 nepeBeaEHHbIX NALMEHTOB Obl10 BEPTUKANIM3UPOBAHO
8 (40%).

OBCYXAEHUE

Mpobnema nuTaHus B NepUONEpPaLMOHHOM nepuode UMeeT
[LaBHIOI WUCTOPUIO, U NOAXOAbI K 3TOM npobaeme MeHAAUCb AOCTa-
TOYHO pafuKanbHO. [lonroe Bpems OCHOBHbIM bbln NOAXOA, OTKasa
OT NPMEMA NULLM U }KMAKOCTU 33 MHOTO YacoB A0 onepauuu 1 nosa-
Hee BO306HOB/EHNE CTECTBEHHOIO NUTaHUA NOC/E BMELLATENbCTBa.
Maen sTUx orpaHUYEHWi 3aKao4anack B TOM, 4Tobbl He TOIbKO npe-
[0TBPaATUTL PUCK peryprutaumm u acnupaummn KenyaouHoro cogep-
KMMOTO, HO U MMHUMU3MPOBATb Harpy3Ky Ha Kenya04YHO-KMULLEYHbIN
TPaKT C Lenblo NPodUNAKTUKM HECOCTOATENbHOCTM aHAaCTOMO30B B
NONOCTHOW XMpyprun. OAHAKO TakMe Mepbl He yyyLwany, a yxyalanu
TeyeHWe NocseonepaLMoHHOro Nepuoaa, NOCKONbKY BEN K FMMNOBO-
JIEMUU, YMEHBLUIEHMIO 3aMacoB IMMKOreHa, aKTUBaLMK KaTabonmsma u
WHCYNMHPE3UCTEHTOHOCTU. KpomMe TOro, OTMEHa NPUBbLIYHOTO PEXU-
Ma NWTaHUA HebNAronpuATHO CKa3blBasaCb Ha CaMOYYBCTBUM MaLy-
€HTOB, NPMBOAMAA K YBEIMYEHMIO YPOBHSA cTpecca [6, 7]. C pocTom ao-
KasaTesnbHOM 6a3bl 6e30NacHOCTM IMbepPanbHOro NoAX0Aa K MUTAHMIO
U NUTBIO XMAKOCTM A0 onepauyun chopMUpoBaNnUCh COBPEMEHHbIE
PEKOMEHaLMK, KOTOpble OrPaHMUYMBAOT NPMEM TBEPAOMN NULLM 3a 6
4acoB [10 onepaLym, NPo3paYHbIX KUAKOCTel —3a 2 yaca [5].

3HAoNpoTe3npoBaHue Ta3o0beapeHHOro U KONEHHOTO CYCTaBoB
ABNAETCA [OCTAaTOMHO TPaBMATUYHLIM XMPYPrUYecKMM BMeLaTenb-
CTBOM, KOTOpOe TpebyeT 3HauMTE/IbHbIX 3aTPaT OpraHM3ma Ha BOCCTa-
HosneHve. CoBepLIEHCTBOBAHNE XMPYPrMYECKUX AOCTYNOB, ONTUMM-
3aUMA TEXHUKM OnepaLiMm, OTKa3 OT APEHAXeN co34atoT YCA0BKA 4N1A
MOBMAM3aLMM NALMEHTOB B MEPBbIE CYyTKM MOC/AE BMELLATENbCTBA.
3apaya HYTPUTMBHOM NpeAonepaLyoOHHOM MOAFOTOBKM COCTOMUT B
CO3/4aHWUM JOCTATOYHbIX 3aMacOB SHEPTVM A1 MAKCUMAbHO PaHHEN
aKTMBM3aLMM NaLLMEHTa U NPeOTBPALLEHUM Pacnaja MblLLeYHOM TKa-
HU. NPUEM YrNeBOACOAEPKALLMX KMAKOCTEN 33 2 Yyaca 40 onepauum
HanpaB/IEH B TOM YMC/E U Ha pelueHue 3ToM 3agaum [8, 9]. B Hawem
UCCNef0BaHMM 3aZla4a aKTUBM3aLLMK B NEPBble CYTKM Bblna ycnewHa
peweHa y 10 nauueHToB B rpynne A npotus 8 nauMeHTOB B rpynne
b. be3ycnoBHO, Ha CPOKM aKTMBM3aLMMW MALMUEHTOB BAMAET MHOMe-
CTBO GaKTOPOB: UCXOLHAA MbILLIEYHAsA aKTUBHOCTb, YPOBEHb 60N1EBOrO
CUHAPOMA, BMA aHecTe3nM M npoyee [4], nosTomy BAUAHME NpUEMA
nUTaTeNbHON CMECU TPYAHO BbIYNEHWUTb. TEM He MeHee, pe3ynbTaTbl
aKTMBM3aLMM B UCCNedyemoit rpynne 6binm HECKONBKO NyuJlle.

[MHamuKa YpOBHA INIOKO3bl KPOBU ABNAETCA pe3ynbTaToM Aeit-
CTBWA MHCY/IMHA M KOHTPUHCYNAPHBIX FOPMOHOB, BblpabaTbiBaOLLMXCA
B OTBET Ha XMPYPIUYECKMN CTPECC, a TaKKe OT YyBCTBUTE/bHOCTYU pe-
LIenTOpOB K MHCYNNHY, AaXe Y NaLMEeHTOB He CTPaAAtoLLMM CaxapHbIM
anabetom |l TMna. PaHee cuMTanoch, YTO BbICOKMIA YPOBEHb MIOKO-
3bl KPOBM CO3Z3ET 3amac NUTaTe/IbHbIX BELLECTB W ABaseTcA bnaro-
NPUATHBIM GaKTOPOM. B HacToslee Bpems MOKa3aHO, YTO BbICOKMIA
YPOBEHb [/110KO3bl B NEPUONEPALLMOHHOM Nepuose accoLMnpoBaH ¢
yBENNYEHMEM YACTOTbl OC/IOKHEHUI NOCAE OnepaLLy, B NepByto oue-
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group, 2 patients had nausea not associated with hemodynamic
instability and required the ondansetron administration.

22 patients (73%) and 20 (66%) were transferred to the
specialised department on the same day in the study and control
groups, respectively. In group A, 10 (45%) patients were vertical-
ised on the same day, while other patients in this group - were
in the morning of the next day. Out of 20 transferred patients in
control group B, 8 (40%) were verticalised.

DISCUSSION

Postoperative nutritional support has a long history, and
approaches to this problem have changed quite radically. For a
long time, the primary strategy was to refrain from food and fluid
intake many hours before surgery and the late resumption of nat-
ural nutrition after the surgical intervention. The refrainment was
aimed to prevent the risk of regurgitation and aspiration of gas-
tric contents and minimise the load on the gastrointestinal tract
to prevent anastomotic leaks in abdominal surgery. However,
contrary to expected results, such measures did not improve but
negatively impacted the postoperative course. They led to hypo-
volemia, a decrease in glycogen stores, activation of catabolism
and insulin resistance. In addition, the refrainment from the reg-
ular diet adversely affected the patients' general state, creating
unnecessary stress [6, 7]. With the growing evidence regarding
the safety of liberal preoperative food and fluid intake, current
recommendations state that it is safe to allow solid food and clear
fluid intake until 6 and 2 hours, respectively [5].

Endoprosthesis replacement of the hip and knee joints is a
rather traumatic surgical intervention, which requires high expen-
ditures for the body to recover. Improving surgical approaches,
optimising the surgical interventions' technique, and avoiding
drains are factors conducive to mobilising patients on the first day
after surgery. In the preoperative period, the primary nutrition
goal is to create sufficient energy reserves to mobilise the patient
as early as possible and prevent the breakdown of muscle tissue.
The intake of carbohydrate-containing drinks 2 hours before sur-
gery is also aimed at achieving this goal [8, 9]. In our study, the
patients' mobilisation on the first day was successfully performed
in 10 and 8 patients in groups A and B, respectively. Many factors
influence the timing of patient mobilisation: muscle baseline ac-
tivity, the severity of pain, type of anaesthesia, etc. [4]. Therefore,
it is difficult to isolate the effect of the mixture intake. However,
the mobilisation in the study group showed somewhat better re-
sults.

Changes in blood glucose levels depend on the action of
insulin and counterregulatory hormones produced in response
to surgical stress, as well as the sensitivity of insulin receptors,
even in patients without type Il diabetes mellitus. Previously, high
blood glucose levels were thought to create a supply of nutrients
and were considered a favourable factor. It has now been shown
that high glucose levels in the perioperative period are associated
with increased complications after surgery, primarily infectious
ones [10]. According to current recommendations, increased
glucose levels above 10 mmol/I are unacceptable. In our study,
in both groups, glucose levels did not require correction; it was
within the range before and during surgery. However, glucose lev-
els increased 4 hours after surgery in the presence of regression
of the spinal block and the onset of pain. Moreover, in group B,
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peap, MHeKUMoHHbIX [10]. CornacHO COBPEMEHHbIM peKOMeHAaLM-
AIM, HELONYCTUMO MOBbILIEHWE YPOBHA [IIOKO3bI Bbiwe 10 MMoAb/a.
B HawweMm uccnenoBaHuM B 06emnx rpynnax ypoBeHb IIMKEMUM He Tpe-
60Ban KOPPEKLMM, HAXOAWACA B NPEAENaXx AOMYCTUMbIX 3HAYEHWI [0
1 BO Bpemsa onepaumn. OTMeYanocb NOBbILLEHUE YPOBHS [/HOKO3bI
yepes 4 yaca nocsie onepaumu Ha GoHe perpecca CNUHaAbHOTO 6/10Ka
1 nosiBNeHna 6onesoro cuHapoma. NMpruém B rpynne b, He nonyyas-
el cMech 3a 2 Yaca onepaLuu, NOBbILEHUE YPOBHS [1OKO3bI OblI0
CTaTUCTMYECKM 3HaYMMO (p=0,02). ITO MOXKEeT CBUAETENLCTBOBATL O
CHWXXEHWMN MHCYNIMH-PE3UCTEHTHOCTM Ha dOoHe Npuéma cmecy.

MpMeHEeHWe NIOKO30COAEPKALLMX CMEeCeli BHECEHO B CO-
BPEMEHHble PEeKOMEeHJALMKM NepuonepauyoHHoro nepuoda AnAa
B3POCAbIX U feTeit [5]. Tem He MeHee, Ux BAUAHME Ha CPOKWU rocmu-
Ta/M3aLMK M KONMYECTBO NEPUONEPALIMOHHbIX OCNIOKHEHUI OCTaéTCA
AvckytabenbHbim [11, 12]. OpgHako 6ONbWMHCTBO MCCNeaoBaTenei
COMacHbl C TeM, YTO MPUMEHEHWE YIEBOAHbIX CMeCcei ymeHbLua-
€T YyBCTBO ro/104a, YPOBEeHb CTPecca M YacToTy nepuonepaLmoHHoOM
TOWHOTbI M pBOTHI [7, 13]. Hawm AaHHble NOKa3bIBaloOT, YTO B rpynne,
NPUHUMaBLLEW CMecb, He 3aperucTpUpPoBaHO C/ly4aeB TOLUHOTLI, @ Y
2 NaLMeHTOB KOHTPOJIbHOW pynnbl NOTPeboBasoch BBEAEHWE NPOTH-
BOPBOTHbIX NpenapaTtos.

TeHaeHUMe Bce COBPEMEHHON XMPYPruK, B TOM uncie op-
TONEANYECKOW, ABNAETCA CHUMKEHWE UHBA3UBHOCTM BMeLLATebCTBA
nyTém pa3paboTKM cneumanbHbIX JOCTYNOB, UHCTPYMEHTapHS, TaK-
TUKU BEAEHMA, YTO NO3BONAET CHU3UTL OOBEM MOBPENAEHUA TKa-
Hel, a, 3HauuT, U 06BEM nepuonepaLMoHHON KposonoTtepw [14].
Tem He mMeHee, apTPONAACTUKA KONEHHOrO W TasobenpeHHOro cy-
CTaBOB OCTAéTCA [OCTAaTOYHO TPABMATUYHbIM BMELLATENbCTBOM,
COMPOBOXAAETCA 3HAUUTENbHBIM MOBPEXKAEHUEM TKAHEN U MOXET
NpUBECTU K HEOBXOAMMOCTU TPaHCDY3MM KOMMOHEHTOB AOHOPCKOW
KpoBK [15]. XoTa 06bEM 3aperncTpupoBaHHO NepuonepaLmMoHHoM
KPOBOMOTEPU B HalleM UCCNeA0BaHUK B cpeaHem coctaBnan 300 mn
B 0b6enx rpynnax, BaxKHO NOHUMATb, YTO NOTEPSA KPOBU NPOUCXOAMUT U
B MATKME TKaHW, NO3TOMY CHUXeHWe obLero 6eska 1 remornobuHa
nocne apTPONAACTUKM KAUHUYECKU 3HAYMMO, XOTb U He notpebo-
Ba/I0 NPOBeAEHMA reMoTpaHChY3nM y AaHHbIX NALMEHTOB. YMeHb-
LeHWe YpoBHA remornobuHa B 06eunx rpynnax nepes BbiNUCKoOM co-
cTaBnAno npumepHo 30 r/n OTHOCUTENBHO UCXOAHOTO YPOBHA U He
MMeNOo CTaTUCTUYECKOM pasHULLbl B UcCaelyemblx rpynnax. CHuxe-
HWe ypoBHA 0bLiero 6eska cooTBeTCTBYET 06BEMY 06LIei KpoBono-
Tepu, B 3TOM CBA3M OblNI0 MHTEPECHO OLEHUTb CTENEHb BAUAHUA A0-
Hauwuu npotenHa B cmeck MpoBaiig Ha yposeHb obuiero 6eska npu
BbINMcKe. HecmoTps Ha To, YTO pasHMLa B ypoBHe 06Luero 6enka He
[OCTUIIA CTAaTUCTUYECKON 3HAYMMOCTH, YPOBEHb BesKa B Uccnenye-
MO rpynne 6bin Bbile, YeM B KOHTPObHOM.

Takum 06pasom, rMnoTesa UCCIEA0BaHUA — Y/yYLIEHWE Teue-
HWA NOCNeonepaLyoHHOro Neprosa — NOATBEPKAAETCA PasHULLEN B
CpOKax aKTUBM3aLMKM, YyPOBHE NOCEONEPaLMOHHON MNepPrINKeMIUM
1 obLero 6eska nepes, BbINMCKON MeXAY UCCaesyemoln U KOHTPO/Ib-
HOM rpynnamu.

Bmecte c Tem, Halle uccnefoBaHWe MMeeT onpeaenéHHble
orpaHuyeHnsa. Mbl CO3HaTENbHO OLEHMBanW oblwuin 6enok, a He oT-
ZenbHble 6enkoBble GPaKLMK, MOCKOBKY Bbl10 UHTEPECHO OLEHUTD
MMEHHO 06LWMiA cuHTE3 Benka B mocneonepauoHHom nepvoge. Og-
HaKo Masblii 06bEM BbIGOPKM He NO3BOAWA HaM BbIAIBUTL CTAaTUCTUYE-
CKYH0 3HAUMMOCTb Pa3HULbl YPOBHA 0bLLEro Be/ika mexay rpynnamu.
YBenuyeHue uncna HabnrogeHU UM pasHULA B ypoBHe anbbymuHa
B rpynnax MoxeT ABAATbCA HaNPaBAEHNAMM JaNbHENLNX UcCnea0Ba-
HUA.

which did not receive the mixture 2 hours before surgery, the in-
crease in glucose levels was statistically significant (p=0.02). The
increase may indicate a decrease in insulin resistance while taking
the mixture.

The use of carbohydrate-containing mixtures in the periop-
erative period for adults and children is included in current rec-
ommendations [5]. However, their influence on the length of
hospital stays and the incidence of perioperative complications
remains debatable [11, 12]. However, most researchers agree
that using carbohydrate mixtures reduces hunger sensations,
stress, and the incidence of perioperative nausea and vomiting [7,
13]. Our data show that no cases of nausea were reported in the
group where the patients received the mixture, while 2 patients
in the control group required the administration of antiemetics.

Recent trends in orthopaedic surgery aim to minimise in-
vasiveness by developing precise surgical accesses, new surgical
instruments and management strategies. All those measures can
reduce the amount of tissue damage and, hence, perioperative
blood loss [14]. Nevertheless, arthroplasty of the knee and hip
joints remains a rather traumatic intervention, accompanied by
significant tissue damage, which may require transfusion of do-
nor blood components [15]. Although the volume of recorded
perioperative blood loss in our study averaged 300 ml in both
groups, it is essential to understand that blood loss also occurs
with bleeding into soft tissues. Hence, the decrease in total pro-
tein and haemoglobin levels after arthroplasty is clinically signifi-
cant, although it did not require a blood transfusion in these pa-
tients. Haemoglobin levels in both groups before discharge were
approximately 30 g/l lower than baseline and had no statistical
significance. The total protein level decrease correlates with total
blood loss; in this regard, it was interesting to investigate the im-
pact of ingesting protein in the ProvideXtra mixture on the total
protein level at the time of discharge. Although the difference in
total protein levels had no statistical significance, the protein lev-
els in the study group were higher than in the control group.

Thus, the study's hypothesis — using a carbohydrate-pro-
tein mixture improves the course of the postoperative period
outcomes is confirmed by the difference between the study and
control groups in terms of the mobilisation timing, postoperative
hyperglycaemia levels and total protein before discharge.

However, our study has certain limitations. We deliber-
ately evaluated the total protein rather than individual protein
fractions since we were interested in assessing the total protein
synthesis in the postoperative period. However, the small sample
size did not allow us to identify the statistically significant differ-
ence in the total protein level between the groups. Increasing the
number of observations or differences in albumin levels between
groups may be areas for further research.

CONCLUSION

The modern surgical approaches include the maximal pres-
ervation of natural feeding, based on the Enhanced Recovery af-
ter Surgery (ERAS®) or the "Fast-track" concept. However, guide-
lines for choosing a particular diet on the day of surgery remain
to be finally established. Using ready-made carbohydrate-pro-
tein mixtures is a convenient solution that delivers the required
amount of energy and protein. However, the effect of the mixture
on postoperative protein metabolism remains open and requires
further study.
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3AKNIOYEHME

MaKcumanbHoe coxpaHeHWe ecTecTBEHHOro NyTW MUTaHWA U

NPUEMA KMIKOCTU ABNAETCA OCHOBHbIM NOAXOLOM B COBPEMEHHOM
XMPYPruM, 0COBEHHO B pamKax KoHuenumumn «Fast-track». Mpo6aema
BbIGOpa KOHKPETHOM CXeMbl NUTaHUA B LeHb OnepaLymn OCTaéTea He

[10 KOHLIA UCCe0BaHHOM. Mcnonb3oBaHWe rotoBbIxX yriesoaHo-6en-
KOBbIX CMeceit ABNAETCA YA0BHbIM pelueHnem, No3BO/AET AOCTaBUTL
HeobXoAMMOe KONMYECTBO aHeprm v 6eska. BanaHmue cmecu Ha ypo-
BeHb MocneonepaLMoHHbIX NoKasaTeneit 6en1KoBoro obmeHa ocTaér-
CA OTKPbITbIM M TpeByeT AanbHENLIEro nsyyeHus.
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MOPPOAOIMYECKNE OCOBEHHOCTN ®OPMNPOBAHUMS N1 ITPOPUAAKTUKNA
IIMNAYPAABHOT O ®UBPO3A B DKCIIEPUMEHTE

VLA. INYPBIIMHA!, A.I1. XMBOTEHKO!, O.A. TOAbABEPT!, B.A. COPOKOBMKOB'?, C.H. 1APVIOHOB!

1 VpKyTckuit HaydHbIN IeHTp XUpypruu u TpasmaTtoaorun, Vipkyrck, Poccuitckas Oeaepans

2 YlpkyTekas ToCyAapCTBEHHAS MEAUIIMHCKAS aKaAeMIsl IOCAAUTIAOMHOTO 0Gpa3oBanist — duavaa POCCHIICKOI MEAMITMHCKON aKageMUy HelPephIBHOIO
npodeccuonaapHoro obpasosanns, VIpkyrck, Poccuiickas Peaepanys

MocneonepaLmoHHbIf aNUAYpanbHbIN GUBPO3 ABNAETCA BAaXKHOW NPUUMHON HEYAO0BNETBOPUTENBHBIX PE3Y/NILTATOB XMPYPrUYECKOro eUeHUs NaTono-
M NO3BOHOYHWMKa U pa3BuTUA Failed Back Surgery Syndrome (FBSS).

Llenb: Ha ocHoBe U3ydeHns GOPMbl AypPasbHOMO MELLKa B 30He JAMUHIKTOMMUM BbIABUTL MOpdONorMyeckme 0cobeHHOCTM GopMmUpoBaHMa u Npodu-
NaKTUKM 3nugypanbHoro pubposa B IKCMEPUMEHTE.

Martepuan u meTtogbl: NPOBeLEHO ONEpPaTMBHOE BMELLATENbCTBO Kpbicam-camuam nopoabl Wistar 8 Bo3pacte 4-5 mecaues B 06bEME NaMUHIKTOMUM
Ha ypoBHe LVI-SI. }XMBOTHbIX pa3aenvnu Ha Age rpynnbl. B ocHoBHOM (A) rpynne (n=7) }XMBOTHbIM ANA NMPOGUAAKTUKM Pa3BUTMA INUAYPASbHOTO
¢$vbpo3a Npu 3aKpbITUM pPaHbl Ha TBEPAYIO MO3rOBYIO 060N0UKY OCYLLECTBAANM annauKaumio rens AHTUaaresuH®, a B rpynne cpasHeHus (B) (n=7)
annavKauua rens He NPOBOAMAACh. MKUBOTHbIX BbIBOAMAM U3 SKCMEPUMEHTA Ha 28 CYTKM. [MCTONOTMYECKMIA MaTepyan OKpaLLMBaau reMaToKCUIMHOM
1 303MHOM. Ha rMcToNOrMYeckmx npenaparax M3Mepsaau NonepeyHblit M NPOAOAbHbIA pa3sMepbl KaHana, NIoLWaab, NePUMETP U OLeHUBaM Aedopma-
LMo AypasbHOTO MeLLKa. KOHTpoNem CyKuam 340poBble Kpbichl (n=7).

Pe3ynbTathl: Y }KMBOTHbIX rPynMbl B Ha ypoBHE NAMWUHIKTOMMUU MPOUCXOAMT CTaTUCTUYECKM 3HAYMMOE YBENNYEHME OTHOLLEHUS NonepeyHoro/npo-
[L07IbHOTO CEYEHMA [ypabHOTO MELLKA, YEM Y FPYNMbl UHTAKTHbBIX }XMBOTHbIX (p<0,05) NPeMMyLLECTBEHHO 3@ CYET YBEIMYEHUA NONEPEYHOTO CEYEHNS,
TOrZa KaK NPOZO/IbHbIN pa3mep U3MEHA/CA MeHbLLe. B rpynne A napameTpbl USMEHANUCH HE3HAUMMO B CPABHEHUM C FPYNMNON UHTAKTHBIX }KUBOTHbIX,
4TO YKa3bIBaET Ha To, YTO npenapaT AHTUaAre3nH® He No3BonseT cHOPMMPOBATLCA COEAUHUTENBHOTKAHHOMY pybLYy, CRUMAIOLLEMY AypasbHbIi Me-
LLIOK, ¥ BbI3BaTb ero aedbopmaLimio 1 usmeHeHus Gopmbl. B 30He onepaTMBHOro BMeLaTenbCTBa B rpynne A BbifiB/eHbl FPaHyNEMbl C HaIMYMEM KNETOK
Muporosa-/laHrxaHca, Kak B MATKWX TKaHAX, Tak U B NPOCBETE NMO3BOHOYHOTO KaHana. [laHHble M3MeHEeHUs BbIABNEHbI B NEPUONEPALIMOHHbIX TKAHSAX,
UTO CBMAETENLCTBYET O PeaKLMK OpraHM3ma Ha MHOPOAHOE Te/o — reflb, U CBA3aHO € 0cOBeHHOCTAMM ero 6UOCOBMECTUMOCTU.

3ak/l04eHmne: B KIMHUYECKOMN MPaKTHUKe HET ONTUMasbHbIX MaTePUanos ANA NpesoTBpaLleHns snuaypanbHoro ¢pnbposa. OueBnaHa HeobxoaMMOCTb
OaNbHeNLWmMX UccnesoBaHNUi € Leablo NOAYYEeHUA MMNIAHTOB, CNOCOBHbIX MHIMBUPOBATL U YMEHbLIATb 06pa3oBaHue anuaypanbHoro ¢pubposa.
KntoueBble cnoBa: meépdas mo3208as 060704Ka, INUGYpanbHeili pubpo3, NpoPuAAKMUKA, IKCIepumeHm, AaMUHIKMomMus, AHmuadae3uH®.

Ana uutuposanmsa: LypbirnHa UA, usoteHko All, fonbabepr OA, CopokosukoB BA, JlapnoHos CH. Mopdonornyeckue ocobeHHOCTU GopmUMpoBaHUs
1 NPOGUNAKTMKM 3NnaypanbHOro ¢pubposa B aKcnepumeHTe. BecmHuk AsuyeHHsl. 2022;24(2):176-84. Available from: https://doi.org/10.25005/2074-0581-
2022-24-2-176-184

MORPHOLOGICAL PATTERNS OF DEVELOPMENT AND PREVENTION OF
EXPERIMENTAL EPIDURAL FIBROSIS

L.A. SHURYGINA', A.P. ZHIVOTENKO!, O.A. GOLDBERG/, V.A. SOROKOVIKOV'? S.N. LARIONOV!

1 Irkutsk Scientific Center of Surgery and Traumatology, Irkutsk, Russian Federation
2 Irkutsk State Medical Academy of Postgraduate Education — Branch Campus of the Russian Medical Academy of Continuing Professional Education, Irkutsk,
Russian Federation

Postoperative epidural fibrosis is an important cause of unsatisfactory results of surgical treatment of spinal pathology and the development of failed
back surgery syndrome (FBSS).

Objective: To identify the morphological patterns of development and prevention of experimental epidural fibrosis based on the shape of the dural
sac in the area of laminectomy.

Methods: Male Wistar rats aged 4-5 months underwent laminectomy at the level of L6-51. The animals were divided into two groups with 7 animals
per group. In the main group (Group A) the animals were treated with Antiadhesin® gel applied to the wound to prevent the development of epidural
fibrosis, while in the group of comparison (Group B), the gel was not applied. Another 7 healthy animals were used as a control group. The animals
were taken out of experiment on the 28th day. Histological slides stained with hematoxylin-eosin were used to measure the width and length of the
dural sac, its area, perimeter, and calculate its deformity index.

Results: In group B at the level of laminectomy, the ratio of the width to length of the dural sac was significantly higher than in the control group (p<0.05),
mainly due to the enlarged width, while the length did not change significantly. In group A these parameters did not differ from the control group, which
indicated that application of Antiadhesin® prevented formation of a connective tissue scar which could compress the dural sac and cause its deformation.
In group A in the area of surgical intervention, granulomas with Pirogov-Langhans cells were detected, both in the soft tissues and in the lumen of the
spinal canal. These findings in perioperative tissues might be related to biocompatibility and indicate their reaction to a gel as a foreign body.
Conclusion: In clinical practice optimal materials for the prevention of epidural fibrosis are missing. There is an obvious need for further research in
order to obtain implants capable of inhibiting and reducing the formation of epidural fibrosis.

Keywords: Dura mater, epidural fibrosis, prevention, experiment, laminectomy, Antiadhesin®.

For citation: Shurygina IA, Zhivotenko AP, Goldberg OA, Sorokovikov VA, Larionov SN. Morfologicheskie osobennosti formirovaniya i profilaktiki epidural’'nogo
fibroza v eksperimente [Morphological patterns of development and prevention of experimental epidural fibrosis]. Vestnik Avitsenny [Avicenna Bulletin].
2022;24(2):176-84.Available from: https://doi.org/10.25005/2074-0581-2022-24-2-176-184
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BBEOEHMUE

Xvpyprva MO3BOHOYHWMKA CTPEMMUTENbHO COBEPLUEHCTBYETCA
B CBA3N C YBEAUYEHWEM MPOAO/IKUTENBHOCTU KU3HWU HaCeNeHUA.
Cpeay naupeHToB B BO3pacTe cTaplue 65 neT YacToi NpuumHomn ob-
paleHns K Bpady ¢ 601IMMU B CNIMHE U HUMKHUX KOHEYHOCTAX ABAA-
I0TCA fiereHepaTUBHO-AUCTPOdUYECKUEe 3a601€BaHMA NO3BOHOYHMKA
[1, 2]. B 3701 cBA3M, C KaxKAbIM FOLOM 3HAYUTENLHO YBEINYMBAETCA
KO/IMYECTBO onepaumit Ha NO3BOHOYHMKE. OCHOBHbIM ONEepPaTMBHbIM
BMeLIaTeNbCTBOM A1 KyNMpoBaHWA 6071€BOr0 CMHAPOMA Npu He-
3pEKTUBHOCTM KOHCEPBATMBHOIO NeYEHUA ABNAETCA AEKOMNPECcUa
HeBpPasIbHbIX CTPYKTYP B 06bEME NAMUHIKTOMUM UK TEMUNAMUHIK-
Tommu [3]. OpHaKo, HECMOTPA Ha PajuKanbHYIO LEKOMMPECcUto,
pesynbTaTbl ONepaLyii Ha NO3BOHOYHMKE HEPEAKO ManoyTelnTeb-
Hbl. 3TO MOMET 6bITb CBA3aHO C Pa3BUTMEM PyOLLOBOI TKAHU B 3NU-
[YPanbHOM NPOCTPAHCTBE, BCAEACTBME PEAKLIMMU Ha XMPYpruyeckoe
noBpexaeHve TKaHel [4, 5].

M3BecTHO, 4TO anNuAypanbHbiii Gnbpo3 (IP) moKeT BbisbiBaTb
cAaBaeHne uan GUKcaLmio HEPBHOTO KOPELLKa M MO3roBblx 060n0-
YeK, YTo AenaeT ux bonee YyBCTBMTENbHBIMM K PACTAXKEHMIO. DUKCK-
POBaHHbIV KOPELLIOK He MOXKET CMeLLaTbeA, AedbopmupyeTcs, B CBA3MU
C YeM HapyLIAETCA ero KPOBOCHAOXKEHWE M TPAHCMOPT aKComNasmbl,
W, KaK CNeAcTBME, BO3HUKAKOT aTpodusa HEMPOHOB CNMHAMIBHOTO raH-
VA, LEMUENNHU3ALIMA aKCOHOB M popmMMpoBaHUe cTolKoro 6one-
BOro cMHApoMa [6, 7]. MocneonepaumoHHbli P ansetca ogHOW M3
BaYKHbIX MPUYMHON HEYLOBNETBOPUTENbHBIX PE3YNLTAaTOB XMPYPru-
YECKOTro /IeYEHUS NATONOMMM MO3BOHOYHWMKA M peuunavBa 601eBOro
CMHAPOMA B reTeporeHHon cTpykType Failed Back Surgery Syndrome
[4, 8]. HepeaKo, BblpaXKeHHOCTb 601K B 06/1aCTV NOACHUYHOTO OTAEe-
Nla NO3BOHOYHMKA WU/IM NO XO4Y HEPBHOMO KOPELLKA KOpPennpyeT co
CTeneHbto BblparKeHHOCTM 3P B NO3BOHOYHOM KaHane [8-10]. Mpwu
chopmmnpoBaHHOM ID peBU3NOHHAA XMPYPrUA CTaHOBUTCA Bonee pu-
CKOBaHHOM M TEXHUYECKM CNOXKHOM U UMEET 6o/1ee BbICOKMIA YPOBEHD
OC/IOKHEHWUI. MI3BECTHO M O CHUMKEHWMM BEPOATHOCTM ycnexa 4o 30%
nocne BTopoi, 15% nocne Tpetbelt M 5% nocne YeTBEPTOM onepaLmu
Ha No3BOHOYHMKe [11-13]. Kpome TOro, NOBTOPHbIE OMNepaLum moryT
NPUBECTU K pa3pbiBy TBEPAON MO3roBolM 060/104KM, NOBPEXKAEHUIO
HEePBHbIX KOPELLKOB, 0OW/bHOMY KpPOBOTEYEHWIO, POPMMUPOBAHUIO
NaxMMeHWHIWUTA C Pa3BUTMEM CTOMKOro 6onesoro cuHapoma [12, 14,
15]. 3T M3MEHEHMA 3HAUMTENbHO YMEHBLLAIOT UK AaxKe nepeyép-
KMBAIOT NONOKUTE/bHBIA 3QPEKT onepaLm, NPUBOAA K CHUKEHUIO
KayecTBa KM3HW BM/IOTb A0 WMHBAAMAM3aUMM NauueHTos. Mpodu-
NaKTMKa I ABAAETCA OCHOBOMN CHUMKEHWA YaCTOTbl OCNOKHEHMI NpK
MOBTOPHbIX ONEPATMBHbIX BMELLATENbCTBAX M Y/YUYLIEHMA UX UCXOL0B
[16, 17].

LLInpoKko pacnpocTpaHeHbl cpescTsa B popme NpoTUBOCMNAEY-
HbIX 6apbepoB A9 YMEHbLEHUA YacToTbl Py6LIOBO-CNAaeyHoro Qu-
6po3a, MX NPUMEHEHME MO3BONAET YMEHbLMUTb BbIPAKEHHOCTb 60-
NIeBOro CUHAPOMA M YAYYLIWNTb KAYeCTBO KM3HM NaLMEHTOB. [enesble
dopmbl NpoTHBOCNaeYHbIX bapbepoB, 6aarogaps CBOMM aAre3vBHbIM
N TEKYYMM CBOMCTBaM, MOKPbLIBAIOT MONHOCTbIO aHAaTOMUYECKMe no-
BEPXHOCTM B OMEPaLMOHHOW paHe, c034aBas MOAUPUUMPOBAHHYIO
KOHIPYSHTHOCTb MeXKay TKaHamMM [14, 18].

B nocnefHve oecatMneTns npousBeaeHO 3HaYUTENbHOE KO-
4eCTBO MaTePUaoB U U3LENNIA MEAULMHCKOTO Ha3HaYeHUa 41a npe-
[L0TBPALLEHMUA UK CHUNKEHMA GUOPO3a B 30HE ONEPATUBHOIO BMELLA-
TenbcTea [14, 19]. OZHMM U3 TaKUX CPEACTB ABNAETCA CUHTETUYECKAn
rManypoHMAasa, KOTopas NPMMEHAETCA ANA YMEHbLLUEHWS OTEKA B TKa-
HAX NYTEM GEPMEHTATUBHOIMO PacTBOPEHMS INIOKO3aMMHHbIX CBA3eM
MeXy rManypoHOBOW KMCNOTOWM U COEANHUTENbHOW TKaHbH. YUUTbI-
Ban BbILUEOMNMCAHHbIE CBOMCTBA, MOXKHO MPEANONOXKNUTb, YTO annu-

INTRODUCTION

Spinal surgery is developing rapidly due to the increase in
life expectancy of the population. Among patients above 65 years,
degenerative and dystrophic diseases of the spine are a common
reason for visits of a doctor presenting with pain in the back and
lower limbs [1, 2]. In this regard, every year the number of opera-
tions on the spine significantly increases. The main surgical inter-
vention for pain relief in case of failure of conservative treatment
is laminectomy or hemilaminectomy for decompression of neural
structures affected [3]. However, despite radical decompression,
the results of spinal surgery are often unsatisfactory. This may be
due to the development of a scar in the epidural space as a reac-
tion to surgical tissue injury [4, 5].

It is known that epidural fibrosis (EF) can cause compression
or fixation of the nerve roots and meninges, making them more
sensitive to stretch. The fixed root cannot be moved, it becomes
deformed, and therefore its blood supply and transport of the ax-
oplasm are disturbed, and, as a result, atrophy of spinal gangli-
on neurons, axon demyelination, and the development of a per-
sistent pain syndrome occur [6, 7]. Postoperative EF is one of the
important causes of unsatisfactory results of surgical treatment
of spinal pathology and recurrent pain among the heterogeneous
manifestations of failed back surgery syndrome (FBSS) [4, 8]. Of-
ten, the severity of pain in the lumbar spine or along the nerve
root correlates with the degree of EF in the spinal canal [8-10].
With the formation of EF, repeating surgery becomes more risky,
technically complex and results in a higher complication rate. It is
also known that the success rate reduces to 30% after the second
spinal surgery, 15% — after the third, 5% — after the fourth ones
[11-13]. In addition, repeated operations can lead to a rupture of
the dura mater, injury of the nerve roots, profuse bleeding, and
the formation of pachymeningitis with the development of a per-
sistent pain syndrome [12, 14, 15]. These changes significantly
reduce or even exclude the positive outcome of the operation,
leading to a decreased quality of life up to the disability of pa-
tients. Prevention of EF is the basis for reducing the incidence of
complications in repeated surgical interventions and improving
their outcomes [16, 17].

Drugs widely used as anti-adhesion barriers reduce the fre-
quency of cicatricial fibrosis; their application can relieve the pain
and improve the quality of life of patients. Gel forms of anti-ad-
hesion barriers, due to their adhesive and liquid features, com-
pletely cover anatomical surfaces in the surgical wound, creating
a modified congruence between tissues [14, 18].

In recent decades, a significant number of materials and
medical devices have been created to prevent or reduce develop-
ment of fibrosis in the surgical area [14, 19]. One of such agents
is synthetic hyaluronidase, which is used to reduce swelling of tis-
sues by enzymatically breaking glucosamine bonds between hyal-
uronic acid and connective tissue. Given the properties described
above, it can be assumed that the application of hyaluronic acid in
the epidural space can prevent the development of adhesive epi-
duritis. However, compounds used to stabilize the hyaluronidase
may affect its anti-adhesion properties [9]. In this regard, Ji GY et
al (2015) conducted a study to evaluate the efficacy and safety
of the use of an anti-adhesion gel containing sodium hyaluronate
with various stabilizing components, such as 1,4-butanediol digly-
cidyl ether (HyFence LV® DEB-gel) and carboxymethylcellulose
sodium salt (CMC-gel Antiadhesin®) [9]. The authors believe that
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KaLwA rmanypoHOBOW KUCIOTbI B 3NWUAYPaIbHOE NPOCTPAHCTBO MOXKET
npeaoTBpaTUTL pa3sBuTMe pybLOBO-CMaeyHoro anuayputa. OfHako
COeMHEHWS, UCMONb3yeMble A5 CTabuam3aummn GepmeHTa rnanypo-
HMAA3bl, MOTYT BAMATb Ha €€ NPOTMBOCNAeYHble cBOMCTBA [9]. B aToM
ceasm, Ji GY et al (2015) nposenu uccneposaHue ana oueHku addek-
TUBHOCTU ¥ 6€30MacHOCTV MPUMEHEHMA NPOTUBOCMAEYHOTO res, Co-
[LepKalLero r1anypoHaT HaTpuA € PasNUYHBIMK CTaBUANZMPYOWMMM
COCTaBNALWMMU — AUIUUMANAOBbIM 3¢mpom 1,4-6yTaHamona (O96-
renb HyFence LV®) 1 HaTpueBOl CONbIO KapbOKCUMETUILLENNIONO3bI
(KMU-renb AHTHagresvn®) [9]. ABTopbl yTBEPXKAAIOT, UTO resin apdek-
TWBHbBI 418 NPOGUNAKTUKM PybLIOBO-CNAaeyHOro aNuaypuTa, a YMcno
nob0YHbIX peaKkLWii Npu UX WUCNONb30BaHUM CTAaTUCTUYECKM Maso.
OLHaKO TaK¥Ke 0TMEeUYEHO, YTO YMCI0 NOBOYUHBIX PEaKLMIA CO CTOPOHbI
HepBHOM cucTembl B rpynne ¢ KML, 66110 mMeHblue, yem B rpynne ¢
[36. U BCE e, NpX MCMONb30BaHWM B KayecTBe NPOTUMBOCMAEYHOTO
6apbepa rvanypoHata Hatpua ¢ 36 puck NobouHbIX peakumit co
CTOPOHbI HEPBHOM cucTembl Bbilwe. OfHUM U3 HEAOCTaTKOB Mpea-
CTaB/IEHHbIX UCCNE0BAHMUI ABNAETCA OTCYTCTBME MOPDOIOrUYECKUX
[aHHbIX, NoaTBEPKAaoLWMX 3PdeKTMBHOCTL Npenapata AHTUAAre-
3UH®, YTO U MOCNYXKMIO OCHOBaHMEM A1 NPOBEAEHWA HACTOALLETO
nccnefoBaHuA.

LLENb UCCNEAOBAHMUA

Ha ocHoBe u3yueHus Gopmbl AypasbHOTO MeLUKa B 30He fa-
MWH3KTOMUU BbIABUTL MOPOOTMYeckme ocobeHHoCTH GbopmrpoBa-
HUA 1 NPOGUNAKTUKM SNMAYPanbHOMO pMBPO3a B SKCNEPUMEHTE.

MATEPUAN U METOAbI

IKCNepuMeHTasIbHOE  WUCCNeAOoBaHWE MPOBEAEHO HA  Kpbl-
cax-camuax nopogbl Wistar 8 Bo3pacte 4-5 mecaues. OnepaTusHoe
BMELLATE/IbCTBO BbINOMHEHO B OObEME NAMMHIKTOMUU HA ypoBHE
LS. MuBOTHbIX pasgennau Ha Ase rpynnbl. OcHosHas (A) rpynna —
CeMM }KMBOTHbBIM BbINOSIHEHA TAMUHIKTOMMA, @ NMPU 3aKPbITUM PaHbI
Ha TBEPAYI0 MO3roBYl0 000/1I04YKY OCYLLECTBAAAMN aNMIMKALMIO rens
AHTUAAresuH®; u rpynna cpaBHenus (B) (n=7) — 6e3 annauKkauuu
rens. KoHTponem cnyunu 3g0posble Kpbicbl (n=7). Mpu BBEAEHMM
B paHy rens AHTMaAresMH® nocneaHuii Nerko pacTekaertca B paHe u
npeacTaBaseT coboi TEKYYYHO KUAKYIO Maccy. HUBOTHbIX BbIBOAWUAU
U3 3KCNEPUMEHTA Ha 28 CyTKU. XMpYpruyeckan npoueaypa v noaro-
TOBKA MCTONOIMMYECKMX NPENapaToB C OKPACKOW reMaTOKCUIMHOM M
3031HOM OnMcaHbl paHee [20-22]. UccnepoBaHue NPoOBOAMAN METO-
[IOM CBETOBOW MMKPOCKOMNWM C UCrMonb3oBaHMem muKpockona Nikon
80i (Japan). Ha ructonornyeckmux npenapatax B rpynnax Msmepanu
nepeaHe3afHuM (NPO40NbHOE CEYEHUE) 1 NOMEPEYHbIM pasmepbl, OT-
HOLLEHWe NonepeyHoro/NPoLOIbHOTO CEYEHMS, NIOLAAb, NEPUMETP.

MpoToKoN MccnenoBaHUA Of0OPEH JIOKA/IbHBIM 3TUYECKUMU
KOMUTETOM MpPKYTCKOrO Hay4yHOro LLEHTPa XMPYPrumM U TPaBMaTosIo-
rum — npotokon Ne 1 ot 22.01.2019 r. IKcnepuMMeHT Ha KpbICcax Bbl-
MOJHEH B COOTBETCTBMM C HOPMAMM FYMAHHOTO OOpaLLEHWs C Ku-
BOTHbIMM, KOTOPbIE PErMaMeHTUPOBaHbI U yTBepPKAeHbI MpuKkasamm
MuHucTepcTBa 3apaBooxpaHeHna CCCP Ne 742 ot 13.11.1984 r. «06
YTBEPKAEHUM NPaBWUA NPoBeseHMA PaboT ¢ UCNONb30BaHMEM JKCNe-
PUMEHTaNbHbIX }KUBOTHbIX» 1 N 48 ot 23.01.1985 r. «O KoHTpONe 3a
npoBegeHMemM paboT € MCNONb30BAHMEM SKCMEPUMEHTANBHbBIX K-
BOTHbIX», @ TaK}Xe B COOTBETCTBUM C MEXAYHAPOAHbIMU PEKOMEHAA-
LMAMM NO NPOBELEHMNIO SKCNEPUMEHTANbHbIX UCCNEA0BAHUM Ha K-
BOTHbIX Mogensx [23].

CTaTUCTUYECKMIA aHaNW3 BbINOAHA/CA C UCNOb30BaHMeM SPSS
21.0 (IBM Corp., USA) n Microsoft Office Excel 2016 (Microsoft Corp.,
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the gels are effective for the prevention of cicatricial epiduritis, and
the number of adverse reactions when using them is statistically
small. However, it was also noted that the number of adverse reac-
tions of the nervous system in the CMC group was less than in the
DEB group. And yet, when using sodium hyaluronate with DEB as
an anti-adhesion barrier, the risk of adverse reactions in the ner-
vous system is higher. One of the shortcomings of the presented
studies is the lack of morphological data confirming the effective-
ness of Antiadhesin®, which served as the basis for this study.

PURPOSE OF THE STUDY

To determine the morphological patterns of development
and prevention of epidural fibrosis in the experimental animals
based on the study of the shape of the dural sac in the area of
laminectomy.

METHODS

An experimental study was carried out on male Wistar rats
aged 4-5 months. Laminectomy was performed at the L6-51 lev-
el. The animals were divided into two groups. The main group
(Group A) included seven animals who underwent laminectomy,
and before the wound was closed, Antiadhesin® gel was applied
to the dura mater. Group of comparison (Group B) also included 7
animals who were operated without gel application. Healthy rats
(n=7) served as control group. When the Antiadhesin® gel was
applied to wound, it easily spread in the tissues as a liquid mass.
The animals were taken out of the experiment on the 28th day.
The surgical procedure and preparation of histological specimens
stained with hematoxylin and eosin have been described earlier
[20-22]. Light microscopy was performed using a Nikon 80i micro-
scope (Japan). Anteroposterior (length) and transverse (width) di-
mensions, the ratio of the width and length, area, and perimeter
were measured on histological slides.

The study protocol was approved by the local ethics com-
mittee of the Irkutsk Scientific Center of Surgery and Traumatol-
ogy; protocol No. 1 dated January 22, 2019. The experiment on
rats was performed in accordance with the standards of humane
treatment of animals, which are regulated and approved by the
orders of the USSR Ministry of Health No. 742 dated November
13, 1984 “On approval of the rules for conducting work using
experimental animals” and No. 48 dated January 23, 1985 “On
control over the work using experimental animals”, as well as in
accordance with international recommendations for conducting
experimental studies on animal models [23].

Statistical analysis was performed using SPSS 21.0 (IBM
Corp., USA) and Microsoft Office Excel 2016 (Microsoft Corp.,
USA). Data are presented as mean, standard deviation (MSD),
and median (25;75 percentiles). Differences between the 3
groups were analyzed using the Kruskal-Wallis method. In the
subsequent comparison of the mean ranks of all pairs of groups,
the Bonferroni correction was applied at a two-sided significance
level. Statistical significance was determined at p<0.05.

RESULTS AND DISCUSSION

Histological examination revealed a significant deformity of
the dural sac in the animals of Group B, while in group A the de-
formity was practically not observed. (Fig. 1A, B and Table).
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USA). [laHHble npeAacTaBieHbl B BUAE CPEAHEro 3HauyeHua U CTaH-
[apTHOro oTKNoHeHWA (M1SD) u meamaHbl (25;75 nepueHTUNAMM).
Pasznnumna mexay 3 rpynnamv npoaHann3npoBaHbl C UCNO/Ib30BaHK-
em metogda Kpyckana-Yonnuca. Mpu nocnegyroLiem anocTepuopHom
CpaBHEHUW CPefHWMX PaHroB BCeX Map rpynn bblia npUmeHeHa no-
npaska boHdeppoHM Npu ABYCTOPOHHEM YPOBHE 3HaYMmocTu. CTatu-
CTUYECKas 3HAYMMOCTb bbisia onpeseneHa npu p<0,05.

PE3YNILTATbI U UX OBCYXOEHUE

WccneposaHve rMcTomopdosorMyeckux NpenapaTos BbIABUIO
rpybyto aedopmaLpio LypanbHOro MeLLKa Y KUBOTHBIX FPYNMbl CPaB-
HeHwus (B), Toraa Kak y KpbiC OCHOBHO rpynnbl (A) AedopmaLns npak-
TUYECKM He npocnexunsanace. (puc. 1 A, B utabn.).

CTaTUCTUYECKMIA aHanM3 [AEeMOHCTPUPOBA, YTO Y MMBOTHbIX
rpynnbl B Ha ypoBHE NTAMUHIKTOMMM NPOUCXOAMT CTATUCTUYECKM 3Ha-
YMMOe yBENMYEHWE OTHOLLEHWA NOoNepPeYHoro/NPoLoNbHOMO ceYeHuUs
[OYPanbHOrO MELLKA, YeM Y FPYNMbl MHTAKTHbIX XMBOTHbIX (p<0,05),
NPEUMYLLECTBEHHO 33 CYET YBEMYEHUA MOMEPEYHOTO CEYEHMA, TOI-
[la Kak NpoJoNibHbIA pasmep U3MEHs/ICA MeHblue. Takxe B rpynne
B cTaTMCTMYECKM 3HAYMMO YBESIMUMBANICA NEPUMETP B CPABHEHUM C
rPynnoi HeoNepUpPOBaHHbIX XKMUBOTHbIX (p<0,05) 3a CYET M3MEHEHMSA
dopmbl U sedopmauymn aypanbHOTo mMellka. B rpynne A napametpsl
M3MEHSAINCb HE3HAYMMO B CPABHEHUM C TPYNNOW UHTAKTHBIX KMBOT-
HbIX, W 3TO YKa3bIBAET Ha TO, YTO NpenapaT AHTUAAre3nH® He No3Bons-
eT chOpMMUPOBATLCA COEANHUTENBHOTKAHHOMY pybLYy, CKUMatoLLeMy
ZypasibHblii MELLOK, 1 BbI3BaTb ero AedopmaLinio U usmeHeHus dop-
Mbl.

Heobxoa¥MO OTMETUTb, YTO Y BCEX KMBOTHBIX OCHOBHOW rpyn-
nbl (A) Npu Mcnonb3oBaHUMKM AHTUAAre3NHA® BbIsIBNEHbI TPAHYNEMBI C
Hannunem KneTok Muporosa-/laHrxaHca Kak B MAMKUX TKAHAX B 30HE
onepaumuu (puc. 2), Tak U PacroNOKEHHbIX UHTPaAypanbHo (puc. 3),
YTO MOMKHO PACLIEHUTb KaK PeakLMo Ha MHOPOAHOE TENO, UK e C
No3unLMi BUOCOBMECTUMOCTU U AerpajaLumm rens.

MccnepoBaHva KNeTOUHOM U MOJIEKYNAPHON Buonornn mexa-
HM3MOB 06pa30BaHNA PyBLOBbIX TKAHEN CBUAETENLCTBYIOT O BaXKHOM
ponu ¢pubpobnacTos. B akTMBaLMM GMOPOBNACTOB yyHacTBYeT HaKTop
pocTa dpubpobnactos (bFGF), dakTop pocTa COeaUHUTENBHOW TKaHM
(CTGF) n TpaHchopmupytowmii dakTop pocta (TGF), KoTopbie umetoT
CW/IbHbIE accouMauMu C CeKpeumen KonnareHa ¢ubpobnactamm u

1A

Puc. 1 A (2pynna A xcugomnsix) u 1 B (2pynna B #usomHeix). 28-e cym-
Ku. OmmeyeHo ompeskamu AB — nonepeynsiti pasmep u CD —npodone-
Holl pa3mep. OKPAcKa 2emMamoKCUIUHOM U 503UHOM. Y. x20

Statistical analysis showed a significant increase in the ratio
of the width to length of the dural sac at the level of laminectomy
in group B compared to the control group (p<0.05), mainly due
to an increase in the width, while the length was less subject to
changes. Also, in group B, the perimeter increased statistically sig-
nificantly in comparison with the group of non-operated animals
(p<0.05) due to a change in the shape of the dural sac. In group
A, the parameters changed insignificantly in comparison with the
control group, which indicates that Antiadhesin® prevented the
formation of a connective tissue scar that compresses a dural sac
and causes its shape changes.

It should be noted that in all animals of the Group A, when
using Antiadhesin®, granulomas with Pirogov-Langhans cells were
detected both in soft tissues in the operation area (Fig. 2) and
intradurally (Fig. 3), which can be regarded as a reaction to a for-
eign body, or related to biocompatibility and degradation of the
gel.

Studies of cellular and molecular biology of the mechanisms
of scarring indicate the important role of fibroblasts. Fibroblast
activation involves fibroblast growth factor (bFGF), connective tis-
sue growth factor (CTGF), and transforming growth factor (TGF),
which have strong associations with fibroblast collagen secretion
and cell proliferation. TGF-B, which is secreted by resident mac-
rophages and platelets after surgery, also promotes fibroblast
proliferation. Collagen is synthesized 5-6 days after the opera-
tion. Within 1 week, collagen fibers enlarge and maturate, and
the remaining fibroblasts transform into quiescent cells. Granula-
tion tissue gradually transforms into a scar. In the absence of sec-
ondary damage factors, the process lasts about 4 weeks. Thus, 4
weeks after the operation, we can state the presence or absence
of the antifibrotic effect of the drug, which corresponds to the
concept of the experimental model we used.

According to Wang K et al (2020), quantitative analysis of fi-
broblasts after 4 weeks shows no significant differences between
the groups with or without application of a gel with cross-linked
hyaluronic acid [6], which does not contradict to our data and
does not require to increase the duration of the experiment.

The clinical efficacy of application of Antiadhesin® gel in de-
compressive operations on the spine was studied by Shvets VV et

1B

Fig. 1 A (Group A animal) and 1 B (group B animal). 28"
day. AB—width; CD - length. H&E. x20
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Ta6auya lNoxkazamenu OypanbHO20 MeWKa, USMEPAEMbIE HA 2UCMOsI02UYEeCKUX NPenapamax

_ lpynna B WHTaKTHbIE
n=7 n=7
p
MSD
Me [25q;75q]

1058,86+246,56 1416,414252,37 858,65+4,08 p=0,001

Nonepeutoe cevenmte 983,01 1349,99 860,32 p,,=0,479
e, ’ [893,51;1109,45] [1246,32;1426,34] [860,33;860,41] p,,=0,080
p,,=0,0009

752,86 +191,05 835,10+201,81 746,12+8,16 p=0,525

MpogoAbHOE Ceueite, 774,95 858,960 749,44 p,,=0,99
nuKc. [541,46;885,30] [608,48;1021,76] [749,4;749,5] p,,=1,0
p,,=0,99

1,44+0,27 1,77+0,47 1,15+0,007253 p=0,009

OtHowenne 1,47 1,76 1,15 p,,=0,70
nonepeyxoro / [1,24; 1,67] [1,30;2,11] [1,15;1,15] p,,=0,20
npoAo/IbHOIo ce4yeHunA pz , 0,007
638001,7+245933,6 980607,5+386035,5 544970,7+8164,97 p =0,027

607630,5 9152445 548304,0 p,,=0,12

Nnowaap, nukc.” [410387;868707] [639483;1184614] [548304;548304] p,,=10
p,,=0,04

3111,5+671,1 3899,9+727,9 2737,9+40,83 p =0,027

2933,4 3782,2 2754,6 p,,=0,12

MepumeTp, NMKc. [2578,8;3572,3] [3362,1;4171] [2754,6;2754,6] p,,=1,0
p,,=0,04

MprmeyaHna: p — CTaTUCTUYECKaA 3HAYMMOCTb Pas/IMunii NoKasaTenet Mexay Bcemn rpynnamu (no kputepuio Kpyckana-Yonmca); p,, — CTaTUCTUHECKaA 3HAYMMOCTb
pasnunii mexay rpynnamu A v B; p, . — CTaTUCTMYECKaA 3HAYMMOCTb MEsKAY FPYnNoil A 1 KOHTPONEM; P, , — CTaTUCTMYECKAA 3HAYUMOCTb MEKAY FPynMoii B v KoHTponem
(anocTepropHoe cpaBHeHMe cpesHUX PaHroB Ans nap)

Table Dimensions of the dural sac on the histological slides

Control
n=7
p
M#SD
Me [25q;75q]

1058.864246.56 1416.414252.37 858.65+4.08 p=0.001

Width, pix. 983.01 1349.99 860.32 p,,=0.479
[893.51;1109.45] [1246.32;1426.34] [860.33;860.41] p, ,=0.080
p,,=0.0009

752.864191.05 835.104201.81 746.1248.16 p=0.525

_ 774.95 858.960 749.44 p,,=0.99

Length, pix. 12

[541.46;885.30] [608.48;1021.76] (749.4;749.5] p.,=1.0

p,,=0.99

1.4410.27 1.77+0.47 1.15£0.007253 p=0.009

. . 1.47 176 115 p,,=0.70
Width/length ratio (1.241.67] [1.30;2.11] [1.15;1.15] b, .=0.20
p,,=0.007

638001.74245933.6 980607.5+386035.5 544970.7+8164.97 p=0.027

Area, i 607630.5 915244.5 548304.0 p,,=0.12

' [410387;868707] [639483;1184614] [548304;548304] p.,=1.0
p,,=0.04

3111.54671.1 3899.94727.9 2737.9+40.83 p=0.027

perimeter.pix 2933.4 3782.2 2754.6 p,,=0.12
oL [2578.8;3572.3] [3362.1;4171] [2754.6;2754.6] p. =10
p,,=0.04

Notes: p — statistical significance of differences in indicators between all groups (according to the Kruskal-Wallis test); p, ,— statistical significance of differences between
groups A and B; p, _ — statistical significance between group A and control; p, , — statistical significance between group B and control (post hoc comparison of average ranks

for pairs)
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Puc. 2 B epynne A 8 100% criy4aes 8biABEHbI 2PAHYNEMBI C HAAUYU-
em Knemok [Tupo208a-/1aHeXaHCa 8 MAKUX MKAHAX 8 30HE ohepayuu
(ykazaHo 3enéHol cmpenkoli). OKpacka 2emamoKCUUHOM U 503UHOM.
¥8. x100

Fig. 2 In group A, granulomas with Pirogov-Langhans cells (green
arrow) in soft tissues of the surgical area were detected in 100% of
cases. H&E. x100

nponudepaumein Knetok. TGF-B, KOTOpbIN CEKPETUPYETCA MECTHLIMM
MaKkpoparamu v TPOMBOLMTaMM Noc/ie onepauuu, Takxe crnocob-
cTyeT nponndepaumm ¢nbpobnactos. KonnareH cuHTesmpyercs ye-
pes3 5-6 aHel nocne onepauuun. B TedyeHne 1 Heaenn BONOKHA KO-
NareHa yBeNMYMBAKOTCA WM CO3PEBAOT, @ OCTasBwmeca GnbpobnacTbl
TpaHchopMUpPYLOTCA B MOKoswwmecs ¢dnbpobnactel. MpaHynALMOHHAA
TKaHb NOCTENEHHO TPaHchOpMUpPYeETCH B pyOLOBYIO TKaHb. Mpu oTcyT-
CTBMM BTOPMYHBIX GAKTOPOB NOBPEKAEHWA NPOLLECC ANNTCA OKONOo 4
Hegenb. Takum obpasom, yepes 4 Hegenun nocae onepaLyuv MOXKHO
KOHCTAaTMPOBaTb Ha/IMuMeE WK OTCYTCTBME aHTUPUBPO3HOTO adderTa
npenapara, To eCTb COOTBETCTBYET KOHLEMLMM UCONb30BAHHOW HaMM
9KCNEPUMEHTAIbHON MOAENMN.

Mo maHHbIM Wang K et al (2020) kKonnyecTBeHHbIM aHanu3 ¢u-
6pobnactoB uepes 4 Hepenu ceuaeTenbCTBYET 06 OTCYTCTBUM Cy-
LLECTBEHHbIX PA3IMUMIA MEXAY rpynnamu ¢ NPUMeHEHUeM rens co
CLUMTOV TMasypOHOBOM KMCNOTOM M 6e3 TakoBOro [6], UTO TaKkKe He
NPOTMBOPEYUT HALLMM LaHHbIM U He TPebYET yBENNYEHMA CPOKOB IKC-
nepumeHTa.

KnuHuuyeckas sdPeKTMBHOCTb MPUMEHEHMA rens AHTuagre-
3VH® NP AEKOMMPECCUBHBIX OMEPaLMAX Ha NO3BOHOYHMKE M3ydeHa
Lsew BB ¢ coasr. [18]. B nccnepoBaHumM y4acTBoBaio TpMALATL Na-
LIMEHTOB, KOTopble Hblv pasaeneHbl Ha ABe rpynnbl: B NepPBOii nocie
[EKOMNPECCUMM HEBPANbHbIX CTPYKTYP MO3BOHOYHOMO KaHajia BBO-
Aunu renb AHTUAAresnH®, Bo BTOPO — GU3MONOTMYECKMIA pacTBOp.
BblparKeHHOCTb pybLOBO-CNaeyHOro npouecca BepnuduLMpoBanu no
JaHHbIM MPT; 60/1€B0OV CMHAPOM U CTEMEHb OrPAaHUYEHNS KU3Heae-
ATE/IbHOCTM OLLEHMBANM C NOMOLLBIO BM3ya/bHO-aHA/I0r0BOM LUKasIbl
6021, onpocHuKa OceecTpu Yepes 2 Heaenun, 2 mecaua v 1 rog no-
cne onepaumu. ABTOPbI 3aKNOYMAN, YTO NPUMEHEHME rens AHTUAA-
re3uH® CHU3MN0 BEPOATHOCTL POPMMUPOBAHMA PYBLLOBOTO NpoLiecca B
aNMaypanbHOM MPOCTPAHCTBE MNO3BOHOYHOrO KaHana B 35% cnyyaes
MO CPABHEHWUIO C KOHTPONIEM. TeM He MeHee, HalKn U ApyrMe MHOro-
YMC/IEHHbIE 3KCNEePUMEHTasIbHbIE UCCEL0BAHNA CBUAETENLCTBYIOT O
HeobX0AMMOCTV AabHeWLMX Pa3paboToK C Lenbto nosydeHus buo-
COBMECTUMbIX MUMMNNAHTOB CMOCOBHbIX MHIMOMPOBATL UM YMEHbLUATb
obpa3oBaHue anuaypanbHbIx pybuos [14].

Puc. 3 B epynne A Knemku [Tupo2osa-/1aH2xaHCa pacnosnoxeHs! UH-
mpadypaneHo (ykasaHo 3enéHol cmpenkoll). OKpacka 2eMamoKcunu-
HOM U 303uUHOM. Y8. x100

Fig. 3 Pirogov-Langhans cells located intradurally (green arrow) in the
animal of Group A. H&E. x100

al [18]. The study involved thirty patients who were divided into
two groups: in the first group, after decompression of the neural
structures of the spinal canal, Antiadhesin® gel was injected, and
in the second group, saline was administered. The severity of the
cicatricial changes was verified by MRI data; pain syndrome and
the degree of disability were assessed using the visual analogue
scale of pain and the Oswestry questionnaire 2 weeks, 2 months
and 1 year after surgery. The authors concluded that the use of
Antiadhesin® gel reduced the likelihood of scarring in the epidur-
al space of the spinal canal in 35% of cases compared with the
control. Thus, our and other numerous experimental studies in-
dicate the need for further development of preventive measures
in order to obtain biocompatible implants capable of inhibiting or
reducing the formation of epidural scars [14].

CONCLUSION

In clinical practice, there are no optimal materials for the
prevention of epidural fibrosis. There is an obvious need for fur-
ther research in order to obtain implants capable of inhibiting
and reducing the formation of epidural fibrosis.
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OKNCAUTEABHBIV CTPECC I AHTUOKCUAAHTHASI CUCTEMA I1PU
HECIIEHVNPNYECKOM AOPTOAPTEPUMNTE I TUITA

A.A.TAVBOB!, O. HEBMAT30A4A? b.J1. KOBMABEKOB!, 10.M. KOCMMOB?, C.I'. AAV-3AAE?

1 Kadeapa xupypruyecknx 6oaesueir No 2 um. akag. H.Y. Yemanosa, Taa>XMKcknmit rocyaapcTBeHHBIN MEAVIIMHCKUI yHuBepcuTeT uM. Abyaan ubun Cuno,
Aymante, Peciybanka Tagxukncran

2 PecrtyBaAMKaHCKIil HAYIHBLT [ICHTP CePAEUHO-COCYAUCTOI xupypriu, Aymante, Pecrrybanka Taaxuxiucran

3 Kadeapa xupypruyecknx 6o0ae3Heit No 1, TaA>KUKCKUI rocyapCTBeHHBIN MeAUIIMHCKIIT yHuBepcuTeT uM. AGyaan nbun Cuxo, Aymante, Pecrry6anka Taa-
SKUKMCTaH

Lienb: M3yuntb 0COBEHHOCTM NepeknUCcHOro okucaeHus aunugos (MOJ1) cTpecca U aHTMOKCUAAHTHOM cuctembl (AOC) KpoBM Npu Hecneumduyeckom
aopToaptepuute (HAA) c npeMmyLLLeCTBEHHBIM NopakeHnem bpaxuouedanbHbIx COCYA0B.

Matepuan u meToapbl: M3yyeHbl HEKOTopble KoMnoHeHTbl MO/ (ManoHoBbIN Ananbaerna — MIA), AOC (cynepokenaamcmytasa — COJl, ackopbuHosas
Kucnota — AK) 1 BocnanuTenbHoro npouecca (cuanosas kuciota — CK) y 16 naumeHTos ¢ | Tunom HAA, rae BocnanuTesbHbl MPOLLECcC I0KaAn3yeT-
CA NPevMYyLLECTBEHHO B Ayre aopTbl U eé BeTBAX. Hanbonee yacto HAA 6bin OTMEYEH cpeaum L, KeHcKoro nona (n=14; 87,5%), cpefHuit Bo3pact
naumenToB coctasun 20,8+0,8 net. MccnenoBaHue BbilueyKasaHHbIX NOKa3aTeNi NpoBOAMAM B AiBa 3Tana — NpW NOCTYN/IEHUN NALMUEHTOB B CTAAUN
060CTpeHns BocnaneHua 1 nocae NpoBeAeHUA TapreTHOM NPOTUBOBOCMANIUTENbHOW, UMMYHHOKOPPUTMPYIOLLEH U aHTUOKCUMAAHTHOM Tepanuu — B
CTafiMm1 peMmUCccUM BOCNANNTEbHOTO NpoLiecca.

Pesynbratbi: M3yyeHue npoueccos MO/ 1 AOC nokasano, YTo y BCex NaLMeHTOB NpM NOCTYNAeHUM U3-3a OCTPOrO BOCMANUTENbHOIO NpoLecca Umeno
MECTO 3HAaYMMOE HapyLIEHWE CUCTEMbI KOKCUAAHTbI-AaHTMOKCUAAHTbIY. Tak, KoHUeHTpauua MA 6bina yBennyeHa B 2,6 pasa u coctasuna 3,90,1
MKMONb/A1. Mocne NpoBeAeHUA NaToreHeTUYeckn 060CHOBAHHOM TapreTHOM Tepanum OTMEYaoCh 3HaUMMOe ero CHusKeHve 4o 2,920,1 mKkmonb/n
(p<0,001). Takke Ha GOHE aKTUBHbIX NPOLLECCOB JIMMONEPOKCUAALLIUM 3aMETHO CHUXANACh akTMBHOCTb AOC opraHuama. Tak, akTvBHOCTb COZ u AK
B Nepu1oj, OCTpOro BOCNaanTeNnbHOro npouecca bbina cHukeHa B 1,4 1 1,3 pasa cooTBeTCTBEHHO M cocTaswna 13,3+0,1 y.e./n u 57,8+0,3 mKkmonb/n
COOTBETCTBEHHO. [OBTOPHOE MCCNeA0BaHME YKa3aHHbIX NMOKa3aTesel nocne NpoBefeHUs Ny/ibC-Tepanum NoKasano 3HaYMmoe yBEMYEHNE UX aKTUB-
HOCTM M0 CPaBHEHMIO C UCXOAHBIMM AaHHbIMM — A0 15,940,2 y.e./n v 63,920,4 mkmonb/n cooTseTcTBeHHO. CoaepskaHue CK, KoTopas ABNSETCA OAHUM
13 BaKHbIX KOMMOHEHTOB IMKOMPOTEMHOB M MUKOAMNMUAOB MembpaH KNeTok, 6bino yBennueHo B 2,3 pasa (6,1+0,1 mmonb/n) u nocne nevexus
3HAYMMO CHM3UAOCH A0 3,4+0,1 Mmonb/n (p<0,001). Takune dakTopbI, Kak MO U BO3PACT, HE BAUAIM Ha AUHAMMUKY U3MEHEHWI NoKasaTenei, Kpome
nokasateneii CK, KoTopas umena 6onee BbICOKME 3HAYEHMA Y KeHWMH (p<0,05).

3akntoueHue: npu HAA B cTaanm 0CTPOro BOCNaNeHWsA 0TMeYaeTcs yBenndeHune cogepanua MIA, cauaetenbcrsytolee 06 OKMCAUTENBHOM CTpecce.
Ha sT0l1 nouBe NpoucxoauT CHUKEeHMe nokasaTeneit AOC, YTo HeOBXOAMMO YUMTBIBATb NPU NPOBEAEHWM NPeAONepaLIMOHHON NOATOTOBKYU NALMEHTOB
K NPeACTOALLMM PeBaCKYNA3MPYIOLLMM onepauuam. BKaoyeHne B NPOTOKOA cTaHAapTHOM Tepanuu HAA 1 WMpoKoe npUMeHeHne aHTMOKCUAAHTOB
MO3BOAAIOT YNYHLWMNTb Pe3y/ibTaTbl IeYeHUA NaLUEeHTOB.

KnioueBble cnoBa: Hecreyuguveckuli aopmoapmepuum, nepekucHoe oKucsaeHue aunudos, aHMUOKCUOGHMHAA cucmema, MasnoHo8bIl duansdeaud,
cynepoKcudducmMymasa, acKopbUHOBAA KUC/IOMA, CUGA08aA KUCaAOMA.

Ana uutuposaHusa: fambos Afl, Hebmatzoga O, Kobunbekos bW, Kocumos FOM, Anun-3age Cl. OKMCAUTE/bHBIN CTPECC M aHTUOKCMAAHTHAA cuctema npu
Hecneuundnyeckom aoptoapTepumnte | TMna. BecmHuk AsuyerHsl. 2022;24(2):185-92. Available from: https://doi.org/10.25005/2074-0581-2022-24-2-185-192

OXIDATIVE STRESS AND ANTIOXIDANT SYSTEM IN TYPE I TAKAYASU ARTERITIS

A.D. GAIBOV?, O. NEMATZODA?, B.I. KOBILBEKOV?, YU.M. KOSIMOV?, S.G. ALI-ZADE?

1 Department of Surgical Diseases Ne 2 named after Academician N.U. Usmanov, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan
2 Republican Scientific Center for Cardiovascular Surgery, Dushanbe, Republic of Tajikistan
3 Department of Surgical Diseases Ne 1, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

Objective: To study the features of lipid peroxidation (LPO) and the antioxidant system (AOS) in blood in Takayasu arteritis (NF) with a predominant
lesion of brachiocephalic vessels.

Methods: Several markers of LPO (malondialdehyde — MDA), AOS (superoxide dismutase — SOD, ascorbic acid — AA) and inflammation (sialic acid — SA)
were studied in 16 patients with type | TA, where the inflammatory process was localized mainly in the aortic arch and its branches. Most commonly
TA was observed among females (n=14; 87.5%), the average age of patients was 20.810.8 years. The study of the above markers was carried out in
two stages: upon admission of patients in the stage of exacerbation of inflammation and after targeted anti-inflammatory, immunomodulatory and
antioxidant therapy — in the stage of remission of the inflammatory process.

Results: The study of LPO and AOS showed that in all patients, upon admission, there was a considerable oxidant-antioxidant imbalance due to an
acute inflammatory process. MDA was increased by 2.6 times constituting 3.9+0.1 umol/I. After pathogenetically targeted therapy, its significant
decrease to 2.91£0.1 umol/l (p<0.001) was achieved. Activation of LPO was paralleled with a significant decrease of the body's AOS markers. The
activity of SOD and concentration of AA during acute inflammatory process was reduced by 1.4 and 1.3 times, and amounted to 13.30.1 c.u./l and
57.810.3 umol/l, respectively. After pulse therapy these indicators showed a significant increase compared with the initial data: up to 15.910.2 c.u./I
and 63.9£0.4 umol/l, respectively. The content of SA, which is one of the important components of cell membrane glycoproteins and glycolipids, was
increased by 2.3 times (6.1£0.1 mmol/l), while after treatment it significantly decreased to 3.4+0.1 mmol/I (p<0.001). Gender and age did not affect
the dynamics of the specified markers, except for SA, which showed higher values in women (p<0.05).

Conclusion: With TA in the stage of acute inflammation, increased content of MDA was found, indicating development of the oxidative stress. On
this background the AOS indicators were decreased, which should be taken into account during preoperative preparation of patients for upcoming
revascularization. The inclusion antioxidants in the protocol of standard TA therapy may improve the patients’ outcomes.

Keywords: Takayasu arteritis, lipid peroxidation, antioxidant system, malondialdehyde, superoxide dismutase, ascorbic acid, sialic acid.
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BBEAEHMUE

Hecneuundunueckuit aoptoaptepumnt (HAA), asnsatowmecs namo-
NaTUYECKMM XPOHUYECKMM BOCMANMUTEIbHBIM NPOLLECCOM, CYUTAETCA
BTOPOM MO 3HAYMMOCTM NOCNE AaTePOCKAEPO3a MPUYUHOWN OKK/IHO3M-
OHHO-CTEHOTMYECKOrO MOPaXKEHUA aopTbl U OTXOHALLMX OT Heé Mma-
rMcTpanbHblx cocyaos [1-3]. CornacHo AaHHbIM KPYMHbIX 3NUAEMUO-
NOTUYECKMX UCCNef0BaHMIA NaTonorusa BcTpedaetca y 1,2-33 yenosek
Ha 1 MUANMOH HaceNeHWA U B OCHOBHOM Y NINL, KEHCKOFO nona u Mo-
JI0Z10r0 BO3PACTa, NPOXKMBAIOLWMX B CTPAHAX C KapKMM KaMmaTom [1,
4-6].

B pesynbTaTe ayTOMMMYHHbIX NPOLECCOB W rPaHyN1eMaTO3HOro
BocnaseHuna npu HAA NpoucxoauT NOBPEXAEHUE SHAOTENMA COCY-
[10B, 4TO MPUBOAUT HE TONBKO K €ro ANCOYHKLMM, HO U NOCAEAyIOLLEN
rMnepnaasum n obcTpykumm cocynos [2, 7]. Kpome Toro, aucdyHKuma
3HAOTE/IMA OKa3blBAET 3HAYMMOE BAMAHWME HA PEryaaLmio TOHyca U
COKPATUTENbHYIO CMOCOOHOCTb COCYA0B, PAaBHOBECUE OKUCAWUTENb-
HO-BOCCTAHOBWTE/IbHBIX MPOLLECCOB U BHYTPEHHWUIA FOMEOCTa3 IHAO-
Tenua [7, 8].

MHOMMMM UCCNefoBaHMAMM OblI0 MOKA3aHO, YTO aKTUBHbIE
dopmbl Kncnopoga (APK) perynupytot Bce npoTeKatowme ¢pusnono-
rMyecKkme NPoLLecchl B COCYZaX, Y4acTBYIOT B CUHTE3e MHOXeCTBa b1o-
JIOTUYECKM aKTMBHbBIX BELLECTB M PEryALMM BHYTPEHHETO FOMeocTa-
3a [7-9]. OaHaKo Npu aKTMBHOM Hecneunpnyeckom ayTouMMyHHOM
BOCMA/IMTENbHOM MPOLLECCE, MMEIOLLEM MECTO B OCTPOM U NOAOCTPOM
cTagusax HAA, npovcxoguT HapylueHue 6anaHca cMCTeMbl «OKCUAAH-
TbI-aHTUOKCUAAHTBI», YTO YCUIMBAET NPOLLECCHI NOBPEXAEHUA IHAO-
Tenus, TeM CambIM co34aBas NopoyHbIl Kpyr [10, 11].

CnepyeT OTMETUTb, YTO AMCOANAHC MEXAY Pa3/IMYHbIMM NOKa3a-
TeNsAMM NepekUCcHOro okmcaeHus nnnuaos (MOJT) M aHTUOKCUAAHTHOW
cuctembl (AOC) bbin paHee U3yyeH MpU MHOTUX APYIUX XPOHUYECKUX
BOCMANIMTENbHbIX 1 HEMHDEKLIMOHHDBIX 3360/1€BaHNAX CEPLEYHO-COCY-
anctoit cuctembl [12-16). Yto e Kacaetcs HAA, To noaobHble uccne-
[l0BaHMA manoumcaeHHsl [10, 11, 17], ocobeHHO cpean HaceneHws
Hallero pervoHa. Tak, 40 KOHLA He M3yYeHHbIMWU OCTALOTCA TaKue BO-
NPOCbI, KaK 3aBUCMMOCTb CHUXKEHWS NoKa3saTeneit AOC oT nona 1 Bos-
pacTa NaUMEHTOB, CTENEeHM BOBAEYEHHOCTM COCYA0B B BOCMAUTENb-
HbI NPOLLECC, @ TAKXKE IOKAZIM3aLMM 1 TUNA NOPAXKEHUA apTeEPUA.

LLENb UCCNEAOBAHMUA

M3yunTb 0COBEHHOCTM OKMUCAWUTE/IbHOTO CTPEcca WM aHTUOKCH-
[AHTHOM CUCTEeMbI KPOBM Npu Hecneundryeckom aoptoaptepumTe ¢
NPeUMyLLECTBEHHbIM NOpaeHWem BpaxnoLedanbHbIX COCYL0B.

MATEPUAN U METOAbI

M3yyeHbl HEKOTOPble KOMMOHEHTbI OKUCIWUTENbHOTO CTpecca
(MAOA), aHTMOKcuaaHTHOW cuctembl (COM, AK) v BocnanuTenbHoro
npouecca (CK) y 16 naumenTos ¢ | Tumom HAA, rae BocnanuTenbHbli
NPOLECC IOKANN3YeTcA NPEeUMYLLECTBEHHO B yre aopTbl U e€ BETBAX.
Haunbonee yacto HAA 6bin OTMEYEH Cpeam AL, eHCKoro nona (n=14;
87,5%), cpenHwii Bo3pacT naupeHToB coctasun 20,810,8 ner.

Bce nccnenoBaHuA no M3yyeHMto nokasateneit cuctembl M0
n AOC 6bin1 nposeseHbl Ha Kadeape BUOXMMUU TafKUKCKOTO rocy-
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INTRODUCTION

Nakayasu arteritis (TA), which is an idiopathic chronic inflam-
matory disease, is considered the second after atherosclerosis
most important cause of occlusive and stenotic lesions of the aorta
and the great vessels emerging from it [1-3]. According to the data
of large epidemiological studies, its prevalence is 1.2-33 people per
1 million population, it mainly affects females and young people
living in hot countries [1, 4-6].

Autoimmune processes and granulomatous inflammation
in TA cause damage of the vascular endothelium, which leads not
only to its dysfunction, but also to subsequent hyperplasia and vas-
cular obstruction [2, 7]. In addition, endothelial dysfunction has
a significant impact on the regulation of the vessel wall tone and
vascular contractility, the balance of redox processes, and internal
homeostasis of the endothelium [7, 8].

Many studies have shown that reactive oxygen species (ROS)
regulate all ongoing physiological processes in the vessels being in-
volved in the synthesis of many biologically active substances and
the regulation of internal homeostasis [7-9]. However, with an ac-
tive nonspecific autoimmune inflammation that occurs in the acute
and subacute stages of TA, oxidant/antioxidant disequilibrium en-
hances endothelial damage thereby creating a vicious circle [10,
11].

It should be noted that the imbalance between various mark-
ers of lipid peroxidation (LPO) and the antioxidant system (AOS)
was previously studied in many other chronic inflammatory and
non-infectious diseases of the cardiovascular system [12-16]. As
for TA, such studies are scarce [10, 11, 17], especially among the
population of our region; therefore, dependence of the decrease
in AOS markers on the gender and age of patients, the degree of
involvement of blood vessels in the inflammatory process, as well
as the localization and type of arterial damage remain unexplored.

PURPOSE OF THE STUDY

To study the features of oxidative stress and the AOS in blood
of TA patients with a predominant lesion of brachiocephalic ves-
sels.

METHODS

Several markers of oxidative stress (MDA), AOS (SOD, AA) and
inflammatory process (SA) were studied in 16 patients with type
I TA, in which the inflammatory process was localized mainly in
the aortic arch and its branches. Most commonly TA was observed
among females (n=14; 87.5%), the average age of patients was
20.8+0.8 years.

All studies on the LPO and AOS were carried out at the De-
partment of Biochemistry of Avicenna Tajik State Medical Universi-
ty between 2018 and 2021. The blood serum of patients served as
a biomaterial for the above studies.

The study was carried out in two stages: upon admission of
patients during acute inflammation phase, and after targeted an-
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[apCTBEHHOTO MefMLMHCKOrO YHUBepcuTeTa UM, Abyanu nbHu CuHo
B nepunog 2018-2021 rr. bBuomatepuanom gna BbINONHEHWA BblLLEYKa-
3aHHbIX UCCNEeA0BaHUIA CYXKUNA CbIBOPOTKA KPOBU NaLLMEHTOB.

MccneposaHne nposoanan B ABa 3Tana — Npu NOCTynaeHun
NauyMeHTOB B CTaguM OCTPOro BOCMANEHWUA, U NOCAe NONYYeHUs Tap-
reTHOM NPOTUBOBOCMANNUTENbHON, UMMYHHOKOPPUTMPYIOLLEH U aHTU-
OKCUAQHTHOMN Tepanuu — B CTaZMU PEMUCCUM BOCNAIUTENBHOTO NPO-
Lecca.

KoHcepBaTWBHaA Tepanua cpefHel NpPOLOKUTENbHOCTbIO
34,2+6,2 cyTOK, HanpaBAeHHAA Ha KynupoBaHWe OCTPOro BOCManu-
TE/IbHOro Npovecca, NPOBOAWIOCL BCEM NaLMeHTam B 06béme Lu-
TOCTAaTUKOB (METOTpeKcaT 25 Mr BHyTpUMbILWEYHO 1 pa3 B Heaento, B
TeueHve 3 Heaenb NoapAa — 8 NaLMEHTOB), IIOKOKOPTUKOMAO0B (Me-
TMANPeAHW30N0H BHYTpUBeHHO 500 mr 3 gHA n 250 mr 3 gHA; 16 mr
nepopansbHo — 30 AHel, 8 Mr — exkeaHeBHO He meHee 30 gHeit — 16
NaLMEHTOB), HECTEPOUAHBIX MPOTUBOBOCMAIMTENbHBIX NPENapaToB
(AnKknodeHak HaTpua 75 Mr BHYTPUMBbIWEYHO 1 pa3 B AeHb B Teye-
HWe 5 aHelt — 16 NauueHToB), AOHATOPOB OKCMAA a30Ta (L-apruHuHa
acnapTaT 200 Mr BHYTPMBEHHO 1 pa3 B AeHb B TeyeHue 7 aHen — 14
MaLMEeHTOB) M aHTMOKCMAAHTOB (ackopbuHoBas Kucnota — 1000 mr
BHYTpUBEHHO 1 pa3 B AeHb B TeuyeHue 10 aHei, Tokodepon — 30%
MacnfHbIN PacTBOpP ANA NPUMEHEHWUA BHYTPb MO 2 MA eXeAHEBHO B
TeyeHMe mecsla — 16 naumeHTos).

CopeprkaHune MJA onpeaensnocb ¢ NOMOLLbIO peakuum ¢ 2-Tu-
06apbuTtypoBoit Kucnotoi no cnocoby CranbHoi U.4., COA — no cno-
COBHOCTM hepmMeHTa TOPMO3UTb a3pObHOE BOCCTAHOB/IEHWE HUTPO-
CuHero TeTpasonua Ao dopmasaHa, AK — No meToauKe, OCHOBAHHOM
Ha peakumnu ¢ 2,4-anHuTporngpasnHom n CK — konopumeTtpmyeckum
meTtogom lecca.

[MonyyeHHble B xoAe MccnefoBaHUA AaHHbIe NOABEPrHYTLI CTa-
TUCTUYECKOW 06paboTKe ¢ MCMOAb30BaHWEM NporpamMmbl «Statistica
6.0» (StatSoft Inc., USA). [na abCcONOTHbIX BEAWYMH BbIYMUCAAANCH
cpefHue 3HauyeHus U owunbka cpeaHero 3HaveHua (Mim); ansa Ka-
YECTBEHHbIX MOKa3aTenell — OTHOCWUTeNbHaA BenanuuHa (P, %). Map-
Hble CPaBHEHUA abCOOTHbBIX BEIMYMH NPOBOAWUAUCH NO T-KpUTEPHIO
BuaKOKcOoHa. Pasnnyma cynTasncb CTaTUCTUYECKM 3HAYMMbIMK MpU
p<0,05.

PE3YNbTATDI

M3yyeHne npoueccos MOJ1 n AOC nokasano, YTo y BCeX nauu-
€HTOB MpW NOCTYN/IEHUM M3-3a OCTPOrO BOCMANUTENLHOIO npouecca
MMEeNI0 MEeCTO 3HaUMMOe HapyLUeHUe CUCTEMbl KOKCUAAHTbI-aHTUOK-
cvMaaHTbi» (Tabn.).

MccnepoBaHua nokasanu, Yto KoHueHTpauua MIA, asnsatowe-
roc O4HUM M3 OCHOBHbIX KOHEYHbIX MPOAYKTOB IMNONEPOKCUAALIUN,
No CpaBHEHMIO C pedepeHCHbIMU 3HaUYeHWAMM Y nauueHTos ¢ HAA
npwv NOCTYNIEHWUM, KOTAA UMENCA OCTPbI BOCMANUTENbHDBIN NpoLiecc,
6bina ysenuyeHa B 2,6 pasa u coctasuna 3,910,1 mkmonb/n. Nocne
nposeseHWA NaToreHeTMYeckM 060CHOBAHHOM TapreTHOM Tepanum oT-

Tabauya [Noxkasamenu 0/1, AOC u CK

MAA, mkmonb/n / MDA, umol/I 1.5+0.05
coa, y.e./n /SOD, c.u./I 18.25+0.13
AK, mgmonb/n / AA, umol/I 77.310.82

CK, mmonb/n / SA, mmol/I 2.7+0.02

ti-inflammatory, immunomodulatory and antioxidant therapy
during the stage of remission of the inflammatory process.

Conservative therapy with an average duration of 34.216.2
days, aimed at termination of the acute inflammatory process, was
carried out in all patients in the following doses: cytostatics (meth-
otrexate) 25 mgi.m. once a week, for 3 weeks in a row — 8 patients,
glucocorticoids (methylprednisolone) i.v. 500 mg for 3 days and 250
mg for 3 days; 16 mg orally — 30 days, 8 mg daily for at least 30
days — 16 patients, non-steroid anti-inflammatory drugs (diclofenac
sodium) 75 mg i.m. once a day for 5 days — 16 patients, nitric oxide
donors (L-arginine aspartate) 200 mg i.v. once a day for 7 days — 14
patients, and antioxidants, such as AA — 1000 mg i.v. once a day
for 10 days, and tocopherol — 30% oil solution PO , 2 ml daily — 16
patients.

The content of MDA was determined using the reaction with
2-thiobarbituric acid according to the method of Stalnaya I.D., SOD
— by the ability of the enzyme to inhibit the aerobic reduction of
nitro blue tetrazolium to formazan, AA — by a method based on the
reaction with 2,4-dinitrohydrazine and SA — colorimetrically by the
Hess method.

The data obtained during the study were statistically pro-
cessed using the Statistica 6.0 software (StatSoft Inc., USA). For
absolute values, the mean value and the mean error (M+m) were
calculated; for qualitative indicators — relative value (P, %). Paired
comparisons of absolute values were carried out using the Wilcox-
on T-test. Differences were considered statistically significant at
p<0.05.

RESULTS

The study of LPO and AOS indicators showed that in all pa-
tients, upon admission there was a considerable oxidant-antioxi-
dant imbalance due to an acute inflammatory process (Table).

Studies have shown that the concentration of MDA, which is
one of the main end products of LPO, compared with the reference
values in patients with TA at admission, when there was an acute
inflammatory process, was increased by 2.6 times and amounted
to 3.9+0,1 umol/I. After pathogenetically targeted therapy, its sig-
nificant decrease to 2.9+0.1 pmol/I (p<0.001) was noted. However,
reference values were not achieved, which indicates the chronic
nature of the inflammatory process in TA.

On the background of active LPO processes, the activity of
AOS significantly decreased. Thus, the activity of SOD in the blood
serum of patients with TA during the acute inflammatory process
was reduced by 1.4 times and amounted to 13.3%0.1 c.u./l. The
same trend was noted in relation to the AA which is a non-enzy-
matic antioxidant of direct action, the content of which was re-
duced by 1.3 times compared with the reference values. After
pulse therapy the activity of these indicators showed a significant

Table Indicators of LPO, AOS and SA

Mocne neyeHusn

After treatment P
3.940.1 2.9+0.1 <0.001
13.31#0.1 15.940.2 <0.001
57.8+0.3 63.910.4 <0.001
6.1+0.1 3.4+0.1 <0.001

MNpumeyaHwue: p — CTaTUCTUYECKAA 3HAUMMOCTb Pa3MUMA L0 U Nocae nedvenus (no T-KpuTepuio BUNKoKcoHa)
Note: p — statistical significance of the difference before and after treatment (according to the Wilcoxon T-test)
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MeYaNochb 3HaunMoe ero cHuenue ao 2,9+0,1 mkmonb/n (p<0,001).
OAHaKO AMHAMMUMYECKOTO ero YMEHbLUEHWUA A0 pedepeHCHbIX 3Have-
HWI1 He OTMEYANOCh, YTO NOATBEPHKAAET PAKT XPOHMYECKOTO XapaKTe-
pa BocnanutenbHoro npouecca npu HAA.

Ha ¢oHe aKTMBHbIX MPOLECCOB NMMNONEPOKCUAALIMMN TaKKe 3a-
METHO CHUM¥Kanacb akTMBHocTb M AOC. Tak, aktmBHoCTb CO/ B CbiBO-
POTKe KpoBu y naumeHToB ¢ HAA B neprog, ocTporo BOCNaAnTeNbHOro
npouecca 6bina CHukeHa B 1,4 pasa u coctasuna 13,310,1 y.e./n. Ta-
Kas e TeHAeHUMA bblia 0bmeyeHa 1 B OTHOLIEHNN HedePMEHTHOTo
aHTMOKCUAAHTa NPAMOTO feicTeuma — AK, cogepikaHue KoTopolt 6bino
CHU}KeEHO B 1,3 pa3a No CPaBHEHMUIO C pedepeHCHbIMM 3HAYEHNUSMM.
MoBTOpHOE MCCneaoBaHME YKa3aHHbIX NMOKa3aTenei nocne nposeae-
HWA NyNbC-TePannM NPOAEMOHCTPMPOBAN0 3HAYNMOE YBEIMYEHNE UX
AKTUBHOCTU MO CPABHEHMUIO C UCXOAHbIMU AaHHbIMK. OfHAKO 3TOro
NOBbIWEHNA A0 NpeaenoB pedepeHCHbIX 3HaUEHN TaKKe He NPon30-
LU0, YTO BHOBb CBMAETENLCTBYET O XPOHMYECKOM TeveHnn HAA.

CopepkaHune CK, KoTopasa ABAAETCA OOAHUM U3 BaXKHbIX KOMMO-
HEHTOB [/IMKOMPOTEMHOB U [IMKOMNUA0B MeMBpaH KIeTok, Oblio
YBE/IMYEHO B 2,3 pasa No CPaBHEHWIO C pedepeHCHbIMM 3HAYEHNAMM U
coctasuo 6,120,1 Mmonb/n. 3TO KOCBEHHO CBM/ETENLCTBOBA/IO O Ha-
MUK TAXKENOW BOCNANUTENBHON PEAKLMM U NOBPEXAEHNS MembpaH
KNETOK BHYTPEHHErO CN0A apTepUii U3-3a ayTOMMMYHHOW arpeccum.

Takrm 06pa3om, NoslydeHHble pesybTaTbl MOKa3aau, YTo y na-
umeHToB ¢ HAA B OCTpOI CTafMu BOCMANEHWA OTMEYAETCA 3HAUYUTENb-
HbI AMCOaNaHC OKCMAAHTOB M aHTUOKCMAAHTOB C NPEBAIMPOBAHUEM
NPOLLECCOB OKUCAUTENBHOTO CTpecca. U3meHeHua nokasatenen MIA,
COA, AK n CK go v nocne nevyeHnsa UMEIOT CUIbHYHO CTaTUCTUYECKYHO
3HauMmocTb (p<0,001), yTo NoaTBEPXAAET 06OCHOBAHHOCTL NPUME-
HEeHWA aHTMOKCUAAHTOB M MPOTMBOBOCMANIUTENbHBIX NPEnapaToB B
Xo4e NpesonepaLMoHHON NOATOTOBKM NaLMEHTOB.

Mpu M3y4eHUn BAMAHMA Ha nokasaTtenu MOJ n AOC Takux dak-
TOPOB, Kak Mo/ M BO3PACT, HAMM He OTMEYEHO WX BAUAHWUA HA AWHa-
MUKY U3MEHEHUI BblLEYKa3aHHbIX NoKasaTesnen, kpome CK, KotTopas
umena bonee BbICOKME 3HaYeHUs y )KeHwmH (p<0,05) (puc. 1, 2).

OBCYXAEHUE

HAA, xapaKTepusytoLwuinca ocTpbiM, MOAOCTPbIM U XPOHUYe-
CKMM TeYeHMeM BOCMasMTENbHOTO NPoLecca, NPUBOAUT K NoBpexJe-
HUIO SHAOTENNS KPYMHbIX U CPEeAHUX apTepuit. Ha doHe gautenbHoro
TEYEHUA CUCTEMHOMN BOCMAIMTENBHON peakLmK, a TakKe AUCPYHKLUK
3HAOTENWA Pa3BMBAETCA PAf, NATONOTMYECKMUX COCTOAHUIA, NPUBOAA-
LWMX K NPOrPeccMpoBaHWio NpoLeccoB nponaudepauun 1 rmnepnia-

Puc. 1 KoahgpuyueHmel Koppenayuu mexcdy nosom u NOKA3amesnsamu
M0/1, AOC u CK

Fig. 1 Correlation coefficients between sex and indicators of LPO, AOS
and SA
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increase compared with the initial data. However, this increase did
not allow to reach the reference values, which also indicates the
chronic course of TA.

The content of SA, which is one of the important components
of the cell membrane glycoproteins and glycolipids, was increased
by 2.3 times compared to the reference values and amounted
to 6.1+0.1 mmol/l. This observation is an indication of a severe
inflammatory reaction and damage to the endothelial cell mem-
branes due to autoimmune aggression.

Thus, the obtained results showed that in patients with TA
during the acute stage of inflammation, there was a significant ox-
idant/antioxidant imbalance with the predominance of oxidative
stress processes. Differences in the values of MDA, SOD, AA and SA
before and after treatment showed a strong statistical significance
(p<0.001), which confirmed the need of application of antioxidants
and anti-inflammatory drugs during the preoperative preparation
of patients.

When studying the influence of such factors as gender and
age on LPO and AOS indicators, we did not note their effect on the
dynamics of changes in the above-mentioned indicators, except for
SA, which had higher values in women (p<0.05) (Fig. 1, 2).

DISCUSSION

TA, characterized by acute, subacute and chronic course of
the inflammatory process, leads to the endothelial damage in the
large and medium-sized arteries. On the background of a long-
term systemic inflammatory reaction, as well as an endothelial dys-
function, a number of developing pathological conditions may lead
to the progression of proliferation and hyperplasia of endothelial
cells and destructurization of the vessel walls [8]. In the genesis of
the progressive course of inflammation and obliteration in systemic
vasculitis, a significant role is also played by homeostasis impair-
ment and activation of oxidative stress [18]. It should be noted that
the activity of oxidative stress in TA has not been studied sufficient-
ly, there are only few publications analyzing some indicators of AOS
and LPO in aortic lesions [10, 11]. In this regard, our study allowed
us to obtain the new data on the characteristics of LPO and AOS in
patients with TA.

Several studies demonstrated that homeostasis in systemic
vasculitis and some other cardiovascular diseases primarily de-
pends on the oxidant/antioxidant balance [12-16]. Impairment of

Puc. 2 KoaghpuyueHmeol Koppenayuu mexcody 803pacmom u
nokazamensamu 0/1, AOC u CKw

Fig. 2 Correlation coefficients between age and indicators of LPO, AOS
and SA
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3UM 3HOOTENMANBHBIX KNETOK M AECTPYKTYpU3aLmMmn CTEHOK COCcyaoB
[8]. Takke B reHese NpPOrpeccupytoLLErO TEYEHWUA BOCMaNeHUs U 06-
NUTepUpyloLero npouecca NpU CUCTEMHbIX BaCKyNIUTax 3HauMmas
pONb OTBOAUTCA HapyLWEHUAM rOMeoCTasa W aKTUBaLMK NPOLLeCcoB
oKucauTenbHoro ctpecca [18]. Cneayet oTmeTwTb, Yto npu HAA ak-
TUBHOCTb OKCMAATUBHOIO CTpecca U3yyeHa HefoCTaToOuHO, MMetoTCA
NWWb eauHUYHbIe NyBAUKaLuK, rae NPoaHaAM3MPOBaHbl HEKOTOPbIE
napametpbl AOC 1 MO/ npu nopaxeHun aopTbl [10, 11]. B cBA3M C
3TWM, NPOBEAEHHOE HAaMM UCCNe0BaHME NO3BOAAET NONYYUTb bonee
HoBble AaHHble 06 ocobeHHocTax MO/ u AOC y naumeHToB, CTpasa-
towmx HAA.

PaHee MHOTMMM WccnefoBaHUAMM BblI0 MOKA3aHO, YTO COCTO-
AHME roMeocTasa Npu pafde CUCTEMHbIX BACKYIMTOB M HEKOTOPbIX
CEepAEYHO-COCYANCTbIX 3aboneBaHuAX, Npexae BCEro, 3aBUCHUT OT
PaBHOBECUA MEXAY CUCTEMAaMM OKCUAAHTbI-aHTMOKCMAAHTbI [12-16].
HapyLueHve paHHoro 6anaHca ¢ NpeBannpoBaHMEM aKTUBHOCTU CBO-
604 HbIX PafMKaN0B NPUBOAUT He TOJIbKO K MOBPEXAEHMUIO SHAOTENMUA
COCY/10B, HO M yCyrybnseT Te4eHWe BocnanuTenbHoro npotiecca [19].

AHanoruyHble pesynbTaTbl OblIM NOAYYEHBI U HAMU NPU U3y4e-
Hum nokasatenei MNOM n AOCy naumenTtos ¢ HAA. Kak nokasanum Hawwm
pe3ynbTathl, NpU OCTPOM BOCNanuTenbHOM npouecce npu HAA npouc-
XoAuT yrHeteHune aktnsHocT AOC, 4TO, BO3SMOXHO, MOXET NOBUATbL
Ha pesy/nbTaTbl eyeHus. Tak, Ha GOHE aKTUBHOrO BOCMANIUTEIbHOMO
npouecca BbIMOMHEHWE PEBACKYNAPU3ALMUM CONPAXKEHO C bonbluoi
YaCTOTOMN OCNIOKHEHWI, CBA3AHHBIX C PaHHEN rMnepnaasmein MHTUMBI
C nocnesytoLLelt peokKato3ven cocyaa. B cBAsm ¢ aTm, Mbl peKOMeH-
[lyem BBeieHWe B NPOTOKOA NpefonepaLMoHHON NOArOTOBKM NaLy-
eHToB ¢ HAA KOppeKLUMo OKMCANTENBHOTO CTpecca NyTEM LUIMPOKOTo
NPUMEHEHWA aHTUOKCUAAHTOB. XOTA, HU B HEAaBHO OMNyb/IMKOBaHHOM
pabote Regola F et al (2022) [20], Hu B eBponeiickux [21] u amepu-
KaHCKMX [22] KAMHUYECKMX PEKOMEHAALMAX O NPUMEHEHUM aHTUOK-
CUAAHTOB C LieNblo KOPPEKLMK He TONbKO OKMCAUTENbHOrO CTpecca,
HO M 3HA0TENNaNbHON ANCHYHKLMM HE CKa3aHO HUM coBa. o Hawemy
MHEHUI0, [ONOSHUTENbHOE BBEAEHNE CUHTETUYECKMX aHTUOKCUAAH-
TOB K OCHOBHOMY 6330BOMY /ie4eHUI0 CrocobCTBYET HE TONBbKO yBeu-
YEHUIO CTEMEHN aHTMOKCMAAHTHOM 3aLLMTbI, HO U, BO3SMOXHO, CNOCO6-
CTBYET YMEHbLUEHWUIO AeCTPYKLUMU IHAOTENNA/bHBIX KNETOK COCYA0B
N UX AUCOYHKUMKU. KOCBEHHbIM [OKa3aTenbCTBOM 3TOMY ABAAETCA
3aBMCMMOCTb NPEBAZIMPOBAHUA AaKTUBHOCTU NPOLLECCOB IMMONEPOK-
cupaummn Hag AOC He oT nona 1 Bo3pacTa NaUMeHTOoB, a OT HaANYmMA
OCTPOro BOCMasMTENbHOO Npovecca.

PaHee ye 6bl10 NPOAEMOHCTPUPOBAHO, YTO C YBEIUYEHWEM
BO3pacTa M Macchbl Tena, a Tak¥e B 3aBUCMMOCTM OT MONOBOMN Npu-
HaA/IeXHOCTV NPOUCXOAUT MeafieHHoe GU3MoNornyeckne M3meHe-
Hue HanaHca CUCTEMbI KOKCUMAAHTbI-AaHTUOKCMAAHTbI» [8]. BmecTe ¢
TeMm, No HaWWM AaHHbIM, FAe CPefHWI BO3PaCT NaLUEeHTOB COCTaBUA
20,810,8 ner, a Tak*Ke No pe3synbratam HeAaBHO NPOBEAEHHOIO Uccne-
foBaHua Gloor AD et al (2022) Bo3pacT He KOppenupyeT € yrTHeTeHnemM
QHTUOKCUAAHTHOW 3aLLMTbl OPraHU3ma, B CBA3M C TEM, YTO NaToNOrmA
HOCUT ayTOMMYHHbIN XapaKTep, W Haauuue OCTPOM BOCMAAWUTENbHOM
peaKumMu cnocobCcTBYeT NOBPEKAEHUIO SHAOTENMOLNTOB U yBEINYe-
Huto npoaykTos MO [23].

OrpaHU4eHHOCTb Hallero uccnefoBaHus obycnoBneHa, Bo-nep-
BbIX, HE6O/IbLLIMM 06BEMOM BbIGOPKM U3-3a PeaKOoV BCTPEYIEMOCTH
HAA 1, BO-BTOpPbIX, U3y4YeHNEeM OTAENbHbIX (He Bcex) MokasaTenei
MON n AOC n3-3a IMMUTUPOBAHHBIX BO3MOXKHOCTEW NpeacTaBieH-
HbIX B Hallem pervoHe nabopatopuit. OaHAKO, NO HaLLeMY MHEHMWIO,
3TO He 0Ka3a0 3HaYMMOTO BAUAHUA Ha NONYYEHHbIE Pe3ynbTaThl, Tak
KaK 6blnn nM3ydyeHbl 6asosble nokasatenun MOJ n AOC u npumeHeHa
COBPEMEHHAA CTaTUCTUYeCKad 06paboTKa MOMyYEHHbIX AaHHbIX, Ha
OCHOBE YEro MOXHO cAieNaTb Hay4YHO-060CHOBAHHOE 3aK/YeHMe.

this balance with the prevalence of free radical activity leads not
only to damage to the vascular endothelium, but also exacerbates
the course of the inflammatory process [19].

Similar results were obtained by us in the study of LPO and
AOS in patients with TA. As shown by our results, in the acute in-
flammatory phase of TA, AOS activity is inhibited, which may possi-
bly affect the results of treatment. On the background of an active
inflammatory process revascularization procedure may be associ-
ated with a high incidence of complications caused by an early inti-
mal hyperplasia with subsequent reocclusion of the blood vessels.
In this regard, we recommend wide introduction of antioxidants in
the protocol of preoperative preparation of patients with TAin or-
der to eliminate manifestations of oxidative stress, though current-
ly neither the recently published work of Regola F et al (2022) [20],
nor the European [21] and American [22] clinical guidelines on
correction of oxidative stress and endothelial dysfunction mention
antioxidants as a treatment. In our opinion, the additional intro-
duction of synthetic antioxidants to the basic treatment not only
increases the level antioxidant defense, but is also likely to reduce
the endothelial cells lesions and dysfunction; as it was shown in
our study, domination of LPO over AOS was not age- or gender-re-
lated, but associated with the activity of the acute inflammatory
process, which may be considered as an indirect evidence of our
assumption.

As demonstrated earlier, ageing and body weight increase
cause a slow physiological development of the oxidant/antioxidant
disequilibrium which is proved to be gender-related [8]. At the
same time, according to our observations with the average age of
patients being 20.8+0.8 years, as well as according to the results
of a recent study by Gloor AD et al (2022), age does not correlate
with inhibition of the body's antioxidant defense, as this patholo-
gy is autoimmune in nature, and an acute inflammatory reaction
contributes to endothelial damage and an increase in LPO products
[23].

The limitations of our study include firstly a small sample size
due to the rare incidence of TA and, secondly, the study of limited
number of LPO and AOS indicators due to the limited capacity of
the laboratories available in our region. However, in our opinion,
this did not have a significant impact on the results obtained, since
the basic indicators of LPO and AOS were studied and modern sta-
tistical data processing was applied, on the basis of which a scien-
tifically based conclusion could be made.

CONCLUSION

With TA in the stage of acute inflammation, an increase in the
content of malondialdehyde was noted, indicating development of
the oxidative stress. On this background, there was a decrease in
the activity of the antioxidant defense markers, which should be
taken into account during the preoperative preparation of patients
for the upcoming revascularization surgery. The inclusion of antiox-
idants in the protocol of standard therapy for TA might improve the
results of treatment of patients.
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3AKNIOMEHME

Npu HecneunpryecKom aopToapTepumTe B CTaANM OCTPOTO BOC-

najeHna OTMeYaeTcA yBe/IMYeHNe CoAepKaHUA MaaoHOBOrO Ananb-
fervaa, cBuaeTenbcTeytollee 06 okucauTenbHom crpecce. Ha sToi
MoYBE NMPOUCXOAUT CHUKEHNE aKTUBHOCTU aHTUOKCMAAHTHOM 3aLLmUThI
OpraH13ma, 4To HeobX0AMMO Y4UTbIBaATL NPY NPOBELEHUN Npesone-
PaLMOHHOM NOAFOTOBKM NaLMEHTOB K NPeACTOALLEN peBacKynA3npy-
toLLLel onepauymu. BKitoyeHWe B MPOTOKOA CTaHAAPTHOM Tepanmun HAA
aHTUOKCUAAHTOB NO3BONUT YAYYLIUTL Pe3ynbTaTbl IEYEHUsA NaLmeH-
TOB.
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SBHAUYEHUME I'TOHAPTPO3A B PA3BUTUN BAPI/!KOSHOFI BOAE3HV HMKHMX
KOHEYHOCTEN

O. HEBMAT30J4A!, A.A. TAUBOB?, C.X. KYPBAHOB?, X.A. TOIIITY/IOTOB!, C.I. AAN-3AAE*, AK. BAPATOB!

1 Pecriy0AMKaHCKMIT HAyIHBII LIEHTP cepAedHO-cocyAucroit xupyprun, Jymanbe, Pecriybanka Tagxmukucran

2 Kageapa xupypruyecknx 6oaesueir No 2 um. akag. H.Y. Ycmanosa, Tag>XMKCKMIT TOCyAapCTBEHHBIN MEAUIIMHCKUI YHUBepcuTeT uM. AByaan noun Cuxo,
Ayman6e, Peciybanka Tagxukucran

3 Kadeapa TpaBmMarToa0ruu, opToreAni U BOEHHO-1104eBoi Xupypruu, Taa>XMKCKUil TOCyAapCTBEHHBI MEAVIIMHCKUI yHuBepcuTeT uM. AGyaan noun CuHo,
Aymanbe, Pecriybanka Tazxukucran

4 Kadeapa xupypruyecknx 60ae3Heit No 1, Taa>KUKCKUI rocyAapCcTBeHHBIN MeAUIIMHCKMIT yHuBepcuTteT uM. Abyaan nubuau Cuxo, Aymante, Pecrry6anka Taa-
KUKUCTaH

Lienb: n3yunTb 3HaYeHWe apTPO3a KONEHHbIX CYCTaBOB B Pa3BUTUM U NPOrPECCUPOBAHUM BaPUKO3HON 60n1e3HM (BB) HUKHMUX KOHEYHOCTEV.
Martepuan u metogbl: NnposeaeHo obcepBaLLMOHHOE NonepeyHoe KoropTHoe uccnesosaHune 180 naumneHTos (56 (31,1%) mykunH, 124 (68,9%) eH-
LWMHbI) ¢ BB HUKHMX KOHEYHOCTEN. M3yyeHbl 0COBEHHOCTU KAMHUYECKOTO TeyeHWa BB B 3aBMCMMOCTM OT HAaMUMUA M OTCYTCTBUA roHapTpo3a (IA). B
ocHoBHyto rpynny (OF) 6biaun BkAtoueHbl 88 nauueHToB ¢ [A B coueTaHuu ¢ Bb. KoHTponbHyto rpynny (KI) coctaBuaun 92 yenoseka, cTpagatowme Bb n
He MMeloLLIMe NaToNOrMK KoNeHHoro cycTasa. Obe rpynnbl NAaLMEHTOB NO OCHOBHbIM AeMorpadUYeckUM NoKasaTensm, AAUTeNbHOCTU 3a60neBaHNA U
MHAEKCY Macchl Tea bbln conocTaBUMBI.

Pe3ynbrathl: YaCTOTa BCTPEYAEMOCTU OTEKA CTOMbI U rofieHn (n=39), a TaKKe TPODUYECKUX U3MEHEHUI KOXKM KOHEUHOCTY (IMNOAEPMATOCKNEPO3, 3K-
3ema) (n=21) 8 OT coctaBuna 68,2%, uto Ha 33,4% 6b110 6os1bLLe No cpasHeHwuto ¢ Kl (n=32; 34,8%; p<0,05). Ha poHe A yalue oTMeyanacb BapuKo3Has
TpaHcpopmaLma 06enx NoAKOKHbIX BEH M MX NPUTOKOB (N=36; 40,9%), KoTopas y naumeHTos KI imena mecTo Bcero B 6 (6,5%) HabatogeHuax (p<0,05).
M30/11MpoBaHHas BapuKosHan TpaHchopmaLmsa 6obLION NoAKOoKHOW BeHbl (BIB) U eé npuToKoB, HA0BOPOT, Yalle BCTpeYanach Cpeay naLmeHTos
K —93,5%, koTopas B Ol aMarHocTMpoBaHa B 55,7% HabntogeHui (p<0,001). Cpean obcnesoBaHHOM KOropTbl YacTOTa U30/IMPOBAHHOO MOPaXKeHUA
Masioi NOAKOXKHOM BeHbl (MIB) M HeAOCTaTOYHOCTb €€ OCTUANLHOTO KNanaHa He MMeIM 3HAaYMMOM PasHULLbl U BCTpeyanack y 3,4% 1 6,5% nauueHToB
obeunx rpynn cootsetcTBeHHO (p>0,05). Y nauneHToB O valie oTMeyanacb O4HOBPEMEHHAsA HeA0CTaTOYHOCTb OCTMAbHbLIX KnanaHos BMB 1 MMB
(n=39; 44,3%) n HepocTaTo4HOCTb NepdopaHToB roneHn (n=60; 68,2%). MonauTeo-cadpeHHbIN pedatoKC U HeJOCTaTOUHOCTb KOMMYHUKAHTHbBIX BEH
ronexu B KI' umenunchb nwwb y 6 (6,5%) u 32 (34,8%) naumeHtos cootBeTcTBeHHO (p<0,001). CpeaHuit ouameTp NpuycTbeBoro otaena bMB y nauneH-
ToB OF 1 Kl umen 3HauMmoe pasnunume u coctasun 12,1+1,4 mm u 8,2+0,9 mm cootsetcTBeHHO (p<0,001). B OF yalle Bcero oTmeyeHo BapuKO3HOe
pacLUMpeHMe NOAKOXKHbIX BEH 06enx HUXHMX KoHeuHocTel (90,9%) no cpasHenuto ¢ Kl (39,1%) (p<0,001). OTMeYeHO Hanuume NPAMOIA Koppenauu-
OHHO CBA3MN Mexay cTeneHbto [A 1 TakumuK GpakTopamu, Kak: cTeneHb Taxecty BB (r=0,58; p<0,001), Konn4ecTBo BOBAEYEHHDBIX HUKHUX KOHEYHOCTEN
(r=0,63; p<0,001) n peunams 3abonesanusa (r=0,59; p<0,001).

3aKntoueHue: fereHepaTMBHO-AUCTPOOUYECKME MOPAKEHNUSA KOMIEHHbIX CYCTaBOB, NPU KOTOPbIX HAapYLUAeTcs JIOKOMOTOPHaA GYHKLMA KOHEYHOCTH,
MOTYT BbICTYNWUTb B Ka4ecTBe 0HOT0O 13 GaKTOPOB PUCKA Pa3BUTMA UM NPOrPECcCUPOBAHUA BaPUKO3HOM TPaHCHOPMALIMM NOAKOMKHbBIX BEH HUMKHUX
KoHeuHocTel. Heobxoaumo nposeseHne AasbHeNLLnX UCCIeA0BaHUM, HAaNPaBAEHHbIX Ha U3yYyeHWe 0COBEHHOCTe BUOMEXaHUKN ABUKEHWUA HUKHUX
KOHeYHOCTel y NaumeHToB, cTpagatowmx BB, ¢ 1 6e3 TA.

KnioueBble cnoBa: 8apuko3Has 60se3Hb, 20HAPMPO3, BEHO3HAA 2unNepmeH3us, He0oCMamoYHOCMb OCMUAILHO20 KAAMAHA.

Ana yntuposaHua: Hebmarsoga O, lambos Afl, Kypbaros CX, Townynotos XA, Anun-3age Cl, bapatos AK. 3HayeHMe roHapTPO3a B Pa3BMTUM BapMKO3HOM
60/1€3HM HUKHUX KOHEYHOCTEN. BecmHUK AsuueHHbl. 2022;24(2):193-203. Available from: https://doi.org/10.25005/2074-0581-2022-24-2-193-203

THE ROLE OF KNEE OSTEOARTHRITIS IN THE DEVELOPMENT OF VARICOSE
VEINS IN THE LOWER EXTREMITIES

O.NEMATZODA!, A.D. GAIBOV? S KH. KURBANOV?, KH.A. TOSHPULOTOV, S.G. ALI-ZADE*, A.K. BARATOV!

1 Republican Scientific Center for Cardiovascular Surgery, Dushanbe, Republic of Tajikistan

2 Department of Surgical Diseases No 2 named after Academician N.U. Usmanov, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan
3 Department of Traumatology, Orthopedics and Military Surgery, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

4 Department of Surgical Diseases No 1, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

Objective: To evaluate the role of arthritis of the knee joint in the development and progression of varicose veins of the lower extremities.

Methods: An observational cross-sectional cohort study was conducted on 180 patients. There were 56 (31.1%) males and 124 (68.9%) females with
VVs of the lower extremities. The VVs' clinical features were studied according to the presence or absence of knee osteoarthritis. The study group (SG)
included 88 patients with KOA in combination with VVs. The control group (CG) comprised 92 people suffering from VVs and not having a degenerative
joint disease of the knee. Both groups of patients were comparable in terms of basic demographic parameters, disease duration and body mass index.
Results: In the SG, oedema and skin trophic changes of the lower limbs (lipodermatosclerosis, eczema) were observed in 39 and 21 cases, respectively.
The number amounts to 68.2%, which was 33.4% more compared to the percentage of the CG cases (34.8%, n=32). In the presence of KOA, a varicose
transformation of both saphenous veins and their tributaries was more often noted in 36 (40.9%) cases, whereas in CG patients, VVs development
occurred only in 6 (6.5%) cases. On the contrary, an isolated varicose transformation of the great saphenous vein (GSV) and its tributaries was more
common among CG compared to SG patients, at 93.5% and 55.7%, respectively. Among the examined cohort, the incidence of isolated disease of the
small saphenous vein (SSV) and insufficiency of its ostial valve had no significant difference between SG and CG patients and occurred in 3.4% and
6.5% of cases, respectively. In SG patients, concurrent incompetence of the ostial valves of the GSV and SSV (n=39; 44.3%) and insufficiency of leg
perforating veins (n=60; 68.2%) were more often noted. In the CG, perforator reflux and incompetence of the communicating veins were present only
in 6 (6.5%) and 32 (34.8%) patients, respectively. The mean GSV ostial diameter in SG and CG patients was significantly different and amounted to
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12.1+1.4 mm and 8.2+0.9 mm, respectively. Varicose dilatation of the superficial veins of both lower extremities was most often noted in the SG than
in CG, 90.9% and 39.1% of the patients, respectively. There was a direct correlation between the KOA stage and such factors as VVs class (r=0.58;
p<0.001), the laterality of lower limbs involvement (r=0.63; p<0.001) and disease recurrence (r= 0.59; p<0.001).

Conclusion: Degenerative joint disease of the knee, in which the locomotor function of the limb is impaired, can act as one of the risk factors for the
development or progression of varicose transformation of the superficial veins of the lower extremities. Therefore, further research is needed to study

the lower limb biomechanics in patients with VV, with and without KOA.

Keywords: Varicose veins, knee osteoarthritis, venous hypertension, ostial valve incompetence.
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BBEAQEHMUE

Bapuko3sHasa 6ones3Hb (BB) HUMKHMX KOHEYHOCTEW MNPOAONKA-
€T 0CTaBaTbCA CAaMOW PAcNPOCTPAHEHHOM COCYAMCTOM MaTonorven B
mupe [1-3]. Pecnybavka TagsKMKUCTAH He ABNAETCA UCK/HOYEHUEM,
W, COTMIACHO paHee NPOBEAEHHBIM 3MUAEMUONOTUYECKUM UCCNEAO-
BaHUAM, pa3nnuHble Gopmbl Bb bbian BbisBaeHbI Y 18,3% B3pocioro
HaceNeHNs cenbCKoi mecTHoCTH [4], a po 12,6% cnydvaes natonoruu
COMYTCTBYIOT TPOMBOTUYECKME OCNONKHEHMA [5].

B reHe3se BB urpaeT ponb MHOXECTBO HaKTOPOB PUCKa, cpeaun
KOTOpPbIX 0c0b0e MecTo 3aHMMaeT non v Bo3spacrt [1, 3, 4]. BmecTe ¢
TeMm, C yBEMYEHWEM BO3PACTa Pa3BMBAKOTCA M AereHepaTUBHO-AMUC-
TpodUYECKNe U3MEHEHUA B KPYMHbIX CYCTaBaX HUMKHMX KOHEYHOCTEN,
60bLLE BCETO Y WL, }KEHCKOTo nona [6]. Pa3BuThe apTpo3a KoNeHHbIX
CYCTaBOB YPEBATO UCKPUBNEHUEM OCU KOHEYHOCTU U HapyLleHNem eé
JIOKOMOTOPHOM GYHKLMK, YTO paHee ObiNo foKa3aHO MHOTMMM UcCie-
fosaHuamM [6, 7]. B nocnenytowwem, Ha GoHe 4UMTENbHOMO HapyLle-
HMA BUOMEXAHWUKMN ABUKEHUA KOHEYHOCTU M HapyLeHUA BEHO3HOTO
OTTOKa, Pa3BMBAETCA BEHO3HAA MMNEPTEH3MA, YTO ABNAETCA OAHUM U3
MyCKOBbIX MEXaHW3MOB naTtoreHesa BB [8]. [Joka3aTenbcTBOM 3TOMY
AIBNIAETCA BbICOKAA BCTPEYAEMOCTb XPOHWMYECKOWM NaTo/NorMuM BEH Yy
60nbHbIX C roHapTPo30om (FA), KoTopas, no AaHHbIM Canuxosa U ¢ co-
aBT. (2010), 6bina 3apernctpuposaHa y 51,3% 601bHbIX € 0AUTO- UK
No/MOCTE0APTPO30OM, B TOM yucie B 72,8% caydaes 310 6bina BB, B
27,2% — noctTpomboTHUecKan 6onesHb [9].

Mo ApyrMM AaHHbIM, YacToe COYETaHWE NATONOrMKU BEHO3HOW
CUCTEMbI M CYCTABOB HUMKHWUX KOHEYHOCTeW 06YC/NOBNAEHO Ha/NUuu-
€M BPOXAEHHOW AMCMNA3UM COEAMHUTENBHOM TKaHW, ABAAIOLLENCA
OfHMM W3 3TUONOTUYECKMX (AKTOPOB PasBUTUA 0beux Bbilwenepe-
YncneHHbIX natonoruid [6, 10]. MpK HaAMuMM AUCTPODUYECKMX U3-
MEHEHWIN KPYNHbIX CYCTAaBOB M BEHO3HOM TMMEPTEH3UM HUKHUX KO-
HEeYHOCTel Pa3BMBAETCA «MOPOYHAA JIOKOMOTOPHAA B3aMMOCBA3bLY,
ABNAOLWAACA OCHOBHbIM (GAKTOPOM OTATOLLEHHOMO TeYyeHUs 0bomx
3abonesaHuin [11].

B nocnegHve rogpl ycMAUACA MHTEPEC MccneaoBaTeNnei K ac-
coupaumm TA ¢ BB, Tak Kak, 3a4acTylo, Nocie onepaTMBHOrO M/unu
KOHCEepBaTMBHOrO neveHuns Bb 6onesoit cMHAPOM B ONEPUPOBAHHOM
KOHEYHOCTW COXPAHAICA UM 3HAYMMO He ymeHblanca [8, 12]. faH-
HOe ABNEHME, MO MHEHMIO HEKOTOPbIX UccaemoBaTenen, boi1o oby-
CNOBNEHO HA/NMYMEM Pa3NnUYHON cTenenu TA y naumeHTos ¢ BB [12].
Bmecte ¢ Tem, Nogo6HbIe NCCNEA0BaHMS B YCNOBMAX HALLEro pPernoHa
He NPOBOAMANCH, XOTA 26,4% rocnMTanu3npoBaHHbLIX B PEBMATONONM-
YecKkue OTAeNEHNA MEAULIMHCKUX yupexaeHnax Pecnybnunku Tagku-
KWCTaH MMen 0CcTeoapTpo3 (cpeaHuii Bospact 56,1 neT; 69,5% nvua
JKEeHCKoro nona), a 44,1% vmenu CycTaBHOW CMHAPOM BCleacTBue
PEBMATOMAHOIO M PEaKTUBHOTO apTPUTa KoNEeHHbIX cycTaBoB [13]. 3To
1 Nobyanno Hac NPoaHaM3MPOBaTb BO3MOXKHYIO aCCOLMALMIO MEXK-
Zly 0CTE0apTPO30M KONEHHbIX CYCTaBOB M BAPMKO3HbIM PACLUIMPEHUEM
NOZKOXKHbIX BEH HUXKHUX KOHEYHOCTEM.
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INTRODUCTION

Lower limb varicose veins (VVs) remain the most common
vascular disease worldwide [1-3]. According to earlier epidemio-
logical studies in the Republic of Tajikistan, various forms of VVs
were detected in 18.3% of the adult population in rural areas [4],
accompanied by thrombotic complications in up to 12.6% of cas-
es [5].

Multiple risk factors play a role in the pathogenesis of VVs,
among which gender and age play a significant role [1, 3, 4]. At
the same time, with increasing age, degenerative changes de-
velop in the large joints of the lower extremities, most often in
females [6]. In addition, the development of knee osteoarthritis
is associated with angular limb deformity and locomotor func-
tion impairment, which has previously been reported [6, 7].
Subsequently, venous hypertension develops in the presence of
long-term impairment in lower limb biomechanics and venous
outflow, which is one of the triggers for VVs pathogenesis [8].
A high incidence of chronic venous disease in KOA patients was
observed in 51.3% of mono- and polyarthritis patients. VVs and
post-thrombotic disease cases among those patients were 72.8%
and 27.2%, respectively [9].

According to other reports, the frequent combination of
chronic venous disease and lower limb osteoarthritis is due to
connective tissue dysplasia, one of the etiological factors in devel-
oping the above conditions [6, 10]. Furthermore, in the presence
of degenerative changes in large joints and venous hypertension
of the lower extremities, a vicious circle of interrelated locomo-
tor dysfunctions develop, aggravating the course of both diseases
[11].

In recent years, the researchers have focused on KOA and
VVs comorbidity since, often, after surgical and/or conservative
treatment of VVs, the pain syndrome in the operated limb per-
sisted or did not significantly decrease [8, 12]. According to the
authors, this phenomenon was due to varying KOA severity in pa-
tients with VVs [12]. At the same time, similar studies have not
been conducted in the Republic of Tajikistan, although 26.4% of
the patients admitted to the rheumatology departments in the
Republic had osteoarthritis (mean age 56.1 years; 69.5% of fe-
males), and 44.1% had clinical manifestations due to rheumatoid
and reactive arthritis of the knee joints [13]. This prompted us
to analyse a possible association between knee osteoarthritis and
the varicose veins of the lower limbs.

PURPOSE OF THE STUDY

To evaluate the role of arthritis of the knee joint in the devel-
opment and progression of varicose veins of the lower extremities.
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LLENb NCCNEQOBAHUA

M3y4ynTb 3HaYeHMe apTpo3a KONEHHbIX CYCTaBOB B Pa3BUTUM U
nporpeccnposaHnun BapVIKO3HOl7I 60/1€3HM HUKHMX KOHEYHOCTEM.

MATEPUAN U METOAbI

MpoBeseHo 0b6cepBaLMOHHOE MOMEpPeYHOe KOTOPTHOE Uccie-
posaHune 180 maumeHTOB, rocnuTann3vMpoBaHHbix B 2018-2021 rr. B
Pecny6/1MKaHCKOM Hay4HOM LiEHTpe CepaeyHO-COCYAUCTON XMpYprum
C BapMKO3HbIM PaCLUMPEHNEM MOAKOMKHbIX BEH HUMKHUX KOHEYHOCTE.
MysKumH 6b110 56 (31,1%), KeHwmH — 124 (68,9%).
B 3aBMCMMOCTM OT MOCTaBAEHHOM Lenu BCe nauueHTbl bbin
pasaeneHbl Ha 2 rpynnbl. B ocHoBHyto rpynny (OF) 6biav BKAKOYEHbI
88 NaumMeHToB C BbIPaXKEHHbIMU KAMHWUYECKMMU NposasaeHnamm A B
coueTaHuu ¢ Bb. KoHTponbHyto rpynny (KI) coctaBuamn 92 yenoseka ¢
BB 1 He umetoLme KAMHUKO-UHCTPYMEHTa IbHbIE MPU3HAKKU NaToNo-
TMU KONeHHOro cyctaBa. OCHOBHble Aemorpaduyeckue nokasatenu
NaLMeHTOB NpeaCcTaB/ieHbl B TabA. 1.
Ob6e rpynnbl NaLMEHTOB NO OCHOBHbIM AeMorpaduyeckum no-
KasaTensm, SUTeNbHOCTY 3aB01eBaHNA U MHAEKCY Macchl Tesia Bblan
COMOCTaBUMbI.
Kputepuamm BkAOYEHUA B UCCAE[0BAHNE CAYKUAM:
*  HaNWuMe BaPUKO3HOTO PACLUMPEHUA MOLKONKHBIX BEH HUK-
HUX KOHEYHOCTel 6e3 TPOMBOTUYECKUX OCIOKHEHWIA;

*  Hanuuue apTpo3a KoseHHbIX cycTasos |, Il u Il creneHew;

e n06poBoibHOE MHGOPMMPOBAHHOE COMMacve MauueHTa
LNA y4acTMA B UCCNEA0BAHUMN.

Tabnuya 1 OcHosHble Oemozpaguyeckue NoKasamenu NaYUeHmMoe

0O6uiee KONMYECTBO NAaUMEHTOB, 0
26c. (%) 180 (100%)
My»u4mHbl, abc. (%)
*eHwmHbl, abc (%)

55 (30,6%)
125 (69,4%)

CpeaHuii Bo3pacT, neT 46,8
Me [25q; 75q] [39,8; 53,9]
OnutenbHocTb 3aboneBaHus, 8,2
Me [25¢; 75q] [4,1;12,3]
MHpeKe macebl Tena, 23,3
Me [25q; 75q] [16,6; 27,8]

METHODS

An observational cross-sectional cohort study of 180 pa-
tients with superficial varicose veins of the lower extremities
hospitalised between 2018 and 2021 was carried out at the Re-
publican Scientific Center for Cardiovascular Surgery, Dushanbe,
Tajikistan. There were 56 men (31.1%), women — 124 (68.9%).

Depending on the research subject, all patients were divid-
ed into 2 groups. The study group (SG) included 88 patients with
severe clinical manifestations of KOA in combination with VVs.
The control group (CG) comprised 92 people with VVs and no clin-
ical and laboratory evidence of knee joint disease. The main de-
mographic characteristics of patients are shown in Table 1.

Both groups of patients were comparable in terms of basic
demographic parameters, disease duration and body mass index.

Inclusion criteria for the study:

e Superficial varicose veins of the lower extremities with-
out thrombotic complications;

e Arthritis of the knee joint stages |, Il and IIl;

e Voluntary informed consent of the patient to partici-
pate in the study.

Exclusion criteria for the study:

e Acute superficial and/or deep venous thrombosis of
the lower extremities or their consequences at the
time of the study;

e Chronic limb-threatening ischemia;

e Age under 40;

OCHOBHas rpynna KoHTponbHas rpynna p

NpumeyaHwe: p — CTaTUCTUYECKasA 3HAYMMOCTb Pa3INYMA NOKasaTenei Mexay rpynnamu 60nbHbIX No Kputeputo X%, * — no U-kputepuio MaHHa-YUTHU

Table 1 Main demographic characteristics of patients

Variable n

Total number of patients, n (%) 180 (100%)

Males, n (%) 55 (30.6%)

Females, n (%) 125 (69.4%)
Average age, years 46.8

Me [25q; 75q] [39.8; 53.9]
Duration of disease 8.2

Me [25q; 75q] [4.1; 12.3]
Body mass index 23.3

Me [25q; 75q] [16.6; 27.8]

88 (48,9%) 92 (51,1%)
26 (29,5%) 29 (31,5%) >0,05
62 (70,5%) 63 (68,5%) >0,05
47,2 46,9 *
[40,4; 23,8] [40,6; 53,2] >0,05
11,3 10,9 *
[4,5;17,9] [4,7;16,9] 70,05
23,7 23,6 *
[15,6; 27,9] (15,2; 28,1] >0,05
Study group Control group p
88 (48.9%) 92 (51.1%)
26 (29.5%) 29 (31.5%) >0.05
62 (70.5%) 63 (68.5%) >0.05
47.2 46.9 "
[40.4; 23.8] [40.6; 53.2] >0.05
11.3 109 .
[4.5;17.9] [4.7; 16.9] >0.05
23.7 236 .
[15.6; 27.9] [15.2; 28.1] LS

Note: p — statistical significance of the difference in indicators between groups of patients according to the x? criterion, * — according to the Mann-Whitney U-test
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Kp1TeprAMM UCKNKOUYEHNA U3 MCCNEA0BAHUA CYMKUAN:

®  Ha/MuMe OCTPOro TPOMBOTUYECKOrO MOPaX,eHMA MOAKOXK-
HbIX U/WAK TIYBOKMX BEH HUMHMX KOHEUYHOCTEW WaM ero
NOCNeACTBUIA HA MOMEHT NPOBEAEHMA HACTOALLETO MCCNe-
[l0BaHUs;

®  Ha/JMYMe XPOHNYECKOM ULIEMUN HUKHUX KOHEYHOCTEW;
e Bo3pacT monoxe 40 ner;

®  Hasnune 6epeMeHHOCTU M OHKONIOTMYeCKUX 3abosieBaHwii
C BOB/IEYEHWUEM HUMKHEN MO0 BEHbI U €€ NPUTOKOB, a Tak-
e LMppo3a neyexu;

. Hanuume oxmpenusa lI-1ll crenexei;

. OTKa3 NauneHTOoB OT y4aCThA B UCCNeA0BaHUN.

[wnarHoctvKa A 1 BB HUMKHMX KOHEYHOCTEN, KPOME KAUHWYe-
CKoro 06cnefloBaHUA, BK/IOYANa PeHTreHorpaduio 1/uam marHut-
HO-PE30HAHCHYI0 TOMOrpaduI0 KOMEHHbIX CYCTaBOB U AynaeKcHoe
CKaHMPOBaHWE BEHO3HOM CUCTEMbI HUXKHUX KOHEYHOCTEN.

Craguu TA onpefienann no PeHTreHONOTMYeCKUM KpUTepuam,
npeanoxeHHbim Kellgren JH & Lawrence JS (1957) [14], cTeneHb Ba-
PWKO3HOIO PacLUMPEHUA MOAKOMKHbIX BEH HUKHUX KOHEYHOCTeN ycTa-
HaBAMBanacb no kKnaccudurauum CEAP (1997) [15].

Cratuctnyeckas obpaboTka matepuana BbINOAHEHA C MOMO-
wbto nporpammsbl Statistica 10.0 (StatSoft Inc., USA). HopmanbHoOCTb
pacnpezeneHus BbIBOpKU onpeseneHa no Kputepuam Konmoropo-
Ba-CmupHoBa 1 LLanupo-Yunka. B ciydae HeCOOTBETCTBUA BbIGOPKHM
HOPManibHOMY 3aKOHY pacnpefeneHna KoAMYeCcTBEHHbIe NoKasaTenu
OMWCbIBANINCL B BUAE MeAMaHbl U BEPXHErO U HWKHEro KBapTuien
[25q; 75q]. KauyecTBeHHble NOKa3aTeM Onu1caHbl B BUAE abCOMOTHBIX
W OTHOCUTENbHBIX YacToT (%). MapHble cpaBHEHUA MeXay He3aBUCH-
MbIMK FPYNNamu NO KOAMYECTBEHHbIM MOKa3aTeNAM MPOBOAWUAUCH
no U-kputeputo MaHHa-YUTHM, NO KayeCTBEHHbIM NOKa3aTenam — no
KpuTepuio ¥2 MupcoHa. KoppensumoHHbIA aHanu3 nNpoBoguaca no
CnupmeHy. Pasanmuma cyYMTanUCb CTaTUCTMYECKUM 3HAYMMbIMU MpwU
p<0,05.

Tabnuya 2 CpasHumesnvHas oueHKa ecmpevyaemocmu Bb u eé
KAUHUYECKAA Xapakmepucmuka

e Pregnancy and oncological diseases involving the infe-
rior vena cava and its tributaries, as well as cirrhosis of
the liver;

e Class II/1Il obesity;

e A participant's refusal to participate in research.

Diagnosis of KOA and VVs of the lower extremities involved
clinical examination, radiography and/or magnetic resonance im-
aging (MRI) of the knee and lower extremity venous duplex scan-
ning.

The stages of KOA were determined according to the radio-
graphic criteria proposed by Kellgren JH & Lawrence JS (1957)
[14], and the stage of the superficial VVs of the lower extremities
was established according to the CEAP classification (1997) [15].

Statistical material was processed using the Statistica 10.0
program (StatSoft Inc., Tulsa, OK, USA). The normality of the dis-
tribution of variables was tested by Kolmogorov-Smirnov and
Shapiro-Wilk tests. If tests for normality indicate that the variable
is not normally distributed, the median values, lower and upper
quartiles [25q; 75q] of the continuous parameters were calculat-
ed. Categorical variables were expressed as absolute values and
relative frequencies (%). Paired comparisons between indepen-
dent groups in quantitative variables were calculated according
to the Mann-Whitney U-test. For categorical variables, Pearson's
X2 test was used. Spearman rank correlation was used to analyse
the association between paired data. Differences were consid-
ered statistically significant at p<0.05.

RESULTS

In SG patients who, in addition to VVs, suffered from KOA
of various stages, oedema and skin trophic changes of the low-
er limbs (lipodermatosclerosis, eczema) were observed in 39 and
21 cases, respectively. This number amounts to 68.2%, which was
33.4% higher than in CG patients not suffering from degenera-
tive changes in the knee joint (34.8%, n=32).In addition, in the

Table 2 Comparative analysis of the occurrence of chronic venous
disease and its clinical characteristics

KoHTponbHas rpynna (n=92)

Control group (n=92) P
M3onnposaHHOe nopaxeHwue BINB n eé nputokos o o X>=34.269
Isolated disease of GSV and its tributaries 49 (55.7%) 80 (86.9%) p<0.001
M3onmpoBaHHoe nopaxeHune MIB 1 eé nputokos o o x>=0.917
Isolated disease of SSV and its tributaries 5 (e =) p=0.339
CoueTaHHOe nopaxeHue BIMB 1 MMNB o o X’=29.731
Combined disease of GSV and SSV 36 (40.9%) 6 (6.5%) p<0.001
x’=20.079
0, 0,
c2 28 (31.8%) 60 (65.2%) 5<0.001
X=15.369
0, 0,
c3 39 (44.3%) 16 (17.4%) 0<0.001
X=1.154
0, 0,
ca 21 (23.9%) 16 (17.4%) 0=0.283
. . . X?=52.627
0, [v)
OpHa KoHeuHocTb / Unilateral varicose veins 8(9.1%) 56 (60.9%) 0<0.001
2:
O6e KoHeyHocTy / Bilateral varicose veins 80 (90.9%) 36 (39.1%) X'=52.627
p<0.001
2:
Peunaus 3abonesaHua / Recurrence 16 (18.2%) 3(3.3%) xp_%O(.)%(;G

NpyMeyaHue: p — CTaTUCTMYECKAs 3HAUUMOCTb Pa3INuMA NoKasaTenei Mexay rpynnamu 60bHbIX N0 KpUTepuio x2
Note: p — statistical significance of the difference in categorical variables between groups of patients according to the x* test
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PE3YNbTATbI

Y naumenToB O, KoTopble, Kpome BB, cTpaganm A pasHoli cTe-
MEHM TAKECTU, YacTOTa BCTPEYAEMOCTU OTEKA CTOMbI U rofieHu (n=39),
a TaKKe TPOPUUECKMX U3MEHEHMIA KOXKM KOHEUYHOCTM (AMnoaepmaro-
CKNepos, ak3ema) (n=21) coctaBuna 68,2%, uto Ha 33,4% 6bIN0 BbiLE,
YeM Yy L, He CTPaZAtoLLMX AereHepaTUBHO-AUCTPOPUYECKMM U3Me-
HEHUAMM KOIEHHOTO cycTaBa (n=32; 34,8%; p<0,05). Kpome Toro, Ha
¢$OHe nopakeHns KoMEHHbIX CYCTaBOB Yallie OTMEeYanacb BapMKo3Has
TpaHchopmaLma obenx NOLKOKHbIX BeH (bonbluoit — BB 1 manoii —
MIB) 1 ux nputokos (n=36; 40,9%), koTopas cpeay my, KI' umenacb
Bcero B 6 (6,5%) cnyyanx (p<0,05) (tabn. 2).

Take cnegyeT OTMETUTb, YTO M30/IMPOBAHHAA BapPMKO3HaA
TpaHcoopmauma BB v eé npuToKos, HAOBOPOT, Yalle BCTpeyanacb
cpeam naumeHToB, He cTpagatolmx M — 93,5%, KoTopas B OCHOBHOW
rpynne 6bina BbisBneHa B 55,7% HabntoaeHuit (p<0,001). Bmecte
Tem, cpean obcnesoBaHHOM KOropTbl YacToTa M30/IMPOBAHHOTO MO-
parkeHna MIB 1 HegOCTaTOYHOCTM €€ OCTMANbHOTO KNanaHa He ume-
Nla 3HAYMMOW pasHULpBl U paBHanack 3,4% M 6,5% COOTBETCTBEHHO
(p>0,05).

Mpu AynneKCHOM CKaHMPOBAHWWM BEHO3HOW CUCTEMbI HUMKHMX
KOHEYHOCTeN y NaLMeHTOB OCHOBHOM TPynMbl Yalle OTMeYanach He-
[l0CTaTOMHOCTb OCTMa/bHbIX KnanaHoB BMB u MIMB (n=39; 44,3%)
1 nepdopaHTHAA HeAOCTaTOYHOCTb roneHn (n=60; 68,2%). Monau-
Teo-CapeHHbIN pPedoKC U HEeAOCTaTOYHOCTb KOMMYHUKAHTHbIX

Tabauya 3 Yacmoma scmpevaemocmu pasznuyHbix cmenexeli Bb
U eé 10Kanu3auuu 8 3asucumocmu om cmaoudi [A

presence of knee joint disease, a varicose transformation of both
saphenous veins (GSV and SSV) and their tributaries were more
often noted (40.9%, n=36), which among CG patients was present
only in 6.5% of cases( n=6) as shown in Table 2.

It should also be noted that isolated varicose transforma-
tion of the GSV and its tributaries was more common among
CG patients not suffering from KOA, observed in 93.5% of cases.
Whereas in the SG patients, it was detected in 55.7% of cases
(p<0.001). At the same time, among the examined cohort, the oc-
currence of isolated lesions of the SSV and incompetence of its
ostial valve did not have a significant difference and were 3.4%
and 6.5%, respectively (p>0.05).

Lower extremity venous duplex scanning of the SG patients
more often showed the incompetence of the ostial valves of the
GSV and SSV (n=39; 44.3%) and the incompetence of the perfo-
rating veins of the lower limb (n=60; 68.2%). Perforator reflux and
the incompetence of the perforating veins of the lower limb in
the CG were present only in 6 (6.5%) and 32 (34.8%) patients,
respectively (p<0.001). There was also a difference in the mean
diameter of the ostial region of the GSV in patients of the study
and control groups — 12.1+1.4 mm and 8.2+0.9 mm, respective-
ly (p<0.001). The diameter of the SSV at its confluence with the
popliteal vein was not compared due to a small sample of pa-
tients (n=6) in the CG.

Table 3 Correlation of various of Vs classes and their
anatomical localisation with the KOA stages

CTpYKTypa BEHO3HOW NaTosorum y 60abHbIX

roHapTpo3om (n=88)

The spectrum of chronic venous disease in knee osteoarthritis patients

Mokasarenb

Variable Bcero 60nbHbIX

(n=88)
Total number of
patients (n=88)

M3onmpoBaHHoe nopaxeHue BMNB n eé
NPUTOKOB
Isolated disease of GSV and its tributaries

49 (55.7%)

N3onnposaHHoe nopaxeHune MIB n eé

NPUTOKOB 3 (3.4%)
Isolated disease of SSV and its tributaries
CouyeTaHHoe
nopakexuve brNB n MMNB 36 (40.9%)
Combined disease of GSV and SSV

Cc2 28 (31.8%)
c3 39 (44.3%)
ca 21 (23.9%)

'Op,Ha KOHe'HHOCTb. 8 (9.1%)

Unilateral varicose veins

Obe KoOHeYHOCTH 80 (90.9%)

Bilateral varicose veins

Peunaus 3abonesaHms

0,
Recurrence 16 (18.2%)

(n=88)
p
I cragus (n=16) Il ctagua (n=19) Ill cragusa (n=53)
Stage|(n=16)  Stagell(n=19)  Stage Ill (n=53)

X?=3,593

0 9 9
7 (43.75%) 14 (73.7%) 28 (52,8%) p=0,166
X?=0.784

0, 0,

0 1(5.3%) 2(3.8%) p=0.676
X?=4.792

[ 9 9
9 (56.25%) 4 (21.0%) 23 (43.4%) p=0.092
X?=5.894

0 9 9
3(18.8%) 3 (15.8%) 22 (41.5%) p=0.055
X?=2.559

0 9 9
8 (50.0%) 11 (57.9%) 20 (37.7%) p=0.279
] . . x2=0.825
5(31.3%) 5 (26.3%) 11(52.4%) p=0.662
x=1.341

[ 9 9

1(6.3%) 3 (15.8%) 4 (7.5%) p=0.512
X=1.341

0 9 9
15 (93.8%) 16 (84.2%) 49 (92.5%) p=0.512
X?=2.239

0 9 Y,
1(6.3%) 5 (26.3%) 10 (18.9%) p=0.303

NprmeyaHwe: p — CTaTUCTUYECKasA 3HAUMMOCTb Pa3INYMA NOKasaTenel Mexay rpynnamu 601bHbIX C pasanyHoi cragueii FA no Kputepuio X2
Note: p — statistical significance of the difference in categorical variables between groups of patients according to the x? test
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BEH TO/IEHW B KOHTPO/IbHOW rpynne UMenuch auwb y 6 (6,5%) 1 32
(34,8%) naumeHToB cooTBeTCTBEHHO (P<0,001). TaKKe Umenach pas-
HWLA B cpegHem AuameTpe npuycTbesoro otaena brB y nauuneHTos
OCHOBHOW W KOHTpPOAbHOM rpynnbl — 12,1+1,4 mm 1 8,2+0,9 mm co-
oTBeTcTBeHHO (p<0,001). AnameTp MMB B 06nacTv BNageHWs B nNoa-
KOJIEHHYIO BEHY He Bbln CPaBHEH U3-3a Masoi BbIOOPKM NaLMUEHTOB
KOHTPObHO rpynnbl (Bcero 6 60/bHbIX).

MccneposaHue nokasano, YTo y auu, ctpagatowwmx A, vawe npo-
UCXOAMT BapUKO3HAA TPaHCHOPMALMA NOAKOMKHbBIX BEH 06EUX HUXK-
HUX KoHeuHocTel (90,9%), KoTopas cpeau nuL, 6e3 NaTonorum Konex-
HbIX CycTaBoB bblia oTmeyeHa B 39,1% cnyyaes (p<0,001). Mo Hawemy
MHEHUI0, 3TO, NpeXae Bcero, 0byCN0BNEHO He TOIbKO Ha/iUuMem y
[aHHOW KaTeropum naumeHToB HeanddepeHUMPOBaHHOW ANCNNA3UN
COEAMHUTENbHOMN TKaHW, ABNAIOLLLENCA NPUYMHON Kak A, TaK v BB, Ho
1 HapyLeHWemM T0KOMOTOPHOW QYHKLMM KOHEYHOCTEN 13-3a CKOBaH-
HOCTMW 1 YBENINMYEHUA HArPy3KM Ha e€ BEHO3HYIO M KOCTHO-MbILLIEYHYIO
cucTembl. Ha 3TOT GaKT Takke yKa3blBaeT Yactoe pasBuTUE peuunam-
Ba Bb nmeHHO cpeam rpynnbl naumeHToB, nmetowwmx A, y KoTopblx,
BO3MOXXHO, U3-3a HapylleHUs BUOMEXaHUKN ABUNKEHUA OTMeYaeTcA
NOCTOAHHAA NOBbILWEHHAA Harpy3Ka Ha KOHEYHOCTb, YTO B NOC/eAyto-
LLleM NPUBOAMT K Pa3BUTUIO BEHO3HOW MMMNePTEH3UM C BbITEKAOLLMMMU
OTCtOAA NOCNEACTBUAMM.

BmecTe ¢ Tem, Hamu He BblM NOyYEeHbl 3HAUYMMbIE Pa3NNYUA
MEX Y 4acToTOM BCTPEYaeMOCTU Pas/IMyHbIX cTeneHei BB n nopa-
KEHHbIM CErMEHTOM, C OfHOW CTOPOHBbI, U cTaguamu TA, ¢ apyroi
(Tabn. 3).

B cBA3K ¢ 3Tum, Ana 6onee rnybOKOro U3ydeHUsa BANAHMA Ha CTe-
neHb A Takmx GaKTOpPOB, Kak cTeneHb TAXKecTH BB, nopaxkeHune obenx
HUKHUX KOHEYHOCTeW U peunamns 3aboneBaHUA Mbl MPOBENM Koppe-
NALMOHHOW aHanm3 (puc.).

Kak BUAHO M3 NpesCcTaBNEHHOrO PUCYHKA, OTMEYAETCA Hanyme
NPAMOI KOPPENALMOHHO CBA3M MeXay cTeneHbto A 1 Takumu dak-
TOpamu, KaK: CTeneHb TAXecTn Bapukosa (r=0,58, p<0,001), Konuye-
CTBO NOPAKEHHbIX HUKHKUX KOHeYHocTel (r=0,63, p<0,001) n peunams
3abonesanua (r=0,59, p<0,001).

Takum obpasom, 6onesor cuHapom npu MA, NpUBOAALMI K Ha-
PYLIEHMIO ABUKEHMA B KONIEHHOM CYCTaBe 1 CaMOM HUKHEN KOHEYHO-
CTM, CNOCOBCTBYET YBENMYEHMIO HArPy3KM Ha BEHO3HYHO 1 KOCTHO-MbI-
LIEYHYHO CUCTEMY, TPUBOAMT K BEHO3HOM rMNepTEH3UM U PasBUTMIO W/
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Puc. XapakmepucmuKka KoppensuyuoHHoU c8a3u
mexdy cmeneHbio [A U ymaxeneHuem cmeneHu
BE (C2, C3 u C4), nopaxeHuem obeux HUMCHUX
KoHeuHocmell u peyudusom 3a60n1esaHus

Fig. The correlation between the KOA stage and
Vs class (C2, C3 and C4), combined lower limb
involvement and recurrence of the disease

The study showed that in KOA patients, a bilateral varicose
transformation of the lower limb superficial veins occurs more of-
ten (90.9%) than in patients without knee joint disease, in 90.9%
and 39.1% of cases, respectively. This may be due to undifferen-
tiated connective tissue disease, implicated in both KOA and VVs
and limb locomotor function impairment, causing stiffness and
stress on its venous and musculoskeletal systems. This fact is fur-
ther confirmed by observation of frequent development of VVs in
KOA patients, possibly due to impairment of the lower limb bio-
mechanics, with chronically increased stress on the limb, leading
to venous hypertension and its consequences.

At the same time, we did not obtain significant differences
between VVs classes and the affected segment, on the one hand,
and the stages of KOA, on the other (Table 3).

Therefore, correlation analysis was performed to investigate
further the influence of such factors as VVs severity, laterality of
lower limb involvement and recurrence of the disease on the se-
verity of KOA stage (Fig.).

As shown in the figure, there is a direct correlation be-
tween the KOA severity and such factors as VVs severity (r=0.58,
p<0.001), laterality of lower limb involvement (r=0.63, p<0.001)
and disease recurrence (r=0.59, p<0.001).

Thus, the pain syndrome in KOA, which leads to impaired
movement in the knee joint and the lower extremity, contributes
to increased stress on the venous and musculoskeletal systems.
The stress results in venous hypertension and the development
and/or exacerbation of varicose transformation of the subcutane-
ous venous system of the lower extremities. In addition, it causes
a significant increase in the recurrence of the disease after phle-
bectomy.

DISCUSSION

There are several literature reports on the role of KOA in de-
veloping VVs of the lower extremities and the effect of chronic
venous insufficiency on the course of KOA [8-12]. One of the first
reports regarding the association of VVs and knee osteoarthritis
was the work of Reinharez D (1981), who noted an unexpected



Hevmamsoda O c coasm. [oHapTpo3 1 BapuUKO3Has1 001e3Hb

BECTHMK ABUMILIEHHEI
Tom 24 * No 2 * 2022

WK YTAXKENEHMIO CTENEHN BapUKO3HOI TPAHCHOPMALIMM MOAKOKHOM
BEHO3HOM CUCTEMbI HUMKHMX KOHEYHOCTEN, @ TaKKe 3HaUMMOMY yBe-
JIMYEHMIO YaCTOTbI PeLMAMBa NaToNorm nocne Gpae6IKToMmu.

OBCYXOEHUE

B nutepatype umeetca pag UCcAefoBaHNM, rae u3ydeHa ponb MA
B Pa3BUTUM BB HUKHMX KOHEYHOCTEN, @ TaKKE BANAHNE XPOHUYECKOM
BEHO3HOM HeA0CTaTOMHOCTM Ha TeveHwue A [8-12]. OgHUM M3 nepBbIX
COo0bLLEHMI KacaTeNbHO accoumaummn Bb 1 apTpo3a KONEeHHBbIX cycTa-
BOB 6blna pabota Reinharez D (1981), KOTOpbIM OTMETUN HEOKUAAH-
Hoe ynydweHue TeyeHns A y HECKONbKMX MaLLMEHTOB, MOAYYMBLUMX
NevyeHve no nosoay Bb. OH npuwwen K BbIBOAY, YTO BEHO3HbIN CTa3 y
NaLMeHTOB C BapMKO3HbIM PaCLIMPEHNEM BEH NPOBOLIMPYIOT TKaHe-
BYIO aHOKCEMMIO M TUCTOQHIMA/IBHYIO AEKOMMEHCALLMIO, 3aTparnBeato-
Le He TONbKO MOKPOBbI, HO TaKXKe KOCTU U XpALLEeBble NOBEPXHOCTU
KPYMHbIX CYCTaBOB HUMKHUX KOHEYHOCTEN. ABTOP YNOMMHAET 06 oco-
GEHHOCTAX BaCKyNAPMU3aLLMM KONIEHHOTO CYCTaBa B Pas/IMYHbIX JKCne-
PUMEHTAX Ha YKMBOTHbIX M MPUBOAMT Pe3ynbTaTbl ABaALATUNETHEN
paboTbl, noaTBEpPKAaOLWMe ero Teoputo. Y 60% naumeHTos ¢ FA n BB
nocne GpNe6GIKTOMUN OTMEYEHO yAyylleHWe TeyeHus TA no cpaBHe-
HUIO ¢ neveHnem A 6e3 BbinosHeHus ¢pnebaktomum [16].

MopobHble AaHHble npueoaaT u Canmxos Ul ¢ coasT. (2010),
OLIEHMBLLME PACMNPOCTPAHEHHOCTL U BAMAHWE 3aboneBaHWin nepw-
bepryecknX BEH HUXKHUX KOHEYHOCTEN HA TEYEHWE CYCTaBHOMO CUH-
ZApoma npu octeoapTtpose. ABTopamu m3 158 6onbHbIx ¢ TA 'y 51,3%
Obla BbiABNEHA NaTONOMMA BEH HWMKHMX KOHEYHOCTEW, KoTopas
CnocobCTBOBAA YBEIMYEHUIO MHTEHCUMBHOCTM 60NEBOTO CMHAPOMA
W ABNEHUI CMHOBUTA. TaKKe BblI0 KOHCTAaTUPOBAHO, YTO Mocse fe-
yebHbIX MepPONpPUATUIA B rpynne BONbHbLIX C COYETaHHOM NaTonoruei
COXpaHsaanch 60au B cycTaBax, CUHOBUTbI U Bonee HU3Kas yHKLMO-
Ha/IbHasA aKTUBHOCTb. [pyU NOBTOPHOM OCMOTPE BbI/I0 BbIICHEHO, YTO
60/IbLIMHCTBY MALMEHTOB C COYETAHHOM naTtonorvelt Tpebosanacb
aHanbreTMyeckasn Tepanusa. B rpynne e 60nbHbIX 6€3 NaToN0rMK BEH
B aHamHe3e B 2 pasa Y4a/0Cb CHU3UTb 03y HECTEPOUAHbDIX MPOTUBO-
BOCMaAWUTENbHbIX Npenapatos (21 (27,3%) cayyait), ay 37 (48,0%) na-
LIMEHTOB HEOBXOAMMOCTb B MOCTOAHHOM NPUEME YKa3aHHbIX CPEACTB
oTcyTcTBoBasa [9].

AHanornyHble faHHble 6blan nonyyeHsbl LLlernosbim JA ¢ coaBT.
(2012), koTopble npu neveHun 75 naupeHTos c FA u Bb otmeTuam no-
BbileHne 3GPeKTa NeYeHma 1 yaydlleHne TeYEHWUA CYCTaBHOMO CUH-
APOMa NpU BK/KOYEHWUM B NPOrpammy Tepanuu 31acTMYECKON KOM-
Npeccun KOHeYHOCTU. ABTOPbI OTMETW/IN, YTO TAKOMN NONOKUTENbHDIN
3QPEKT ABNAETCA KOCBEHHbIM [0KAa3aTeNIbCTBOM POAW HapyLIeHWN
BEHO3HOW remMmoanHaMMKMN HUKHKX KOHeYHoCTel B pa3suTum FA [11].

HepasHO nposeaéHHOE ANOHCKMMM y4éHbIMK BO rmase ¢ Oga Y
(2021) KnMHKMUYeCKoe MccnesoBaHME NMOKA3ai0, YTO BbINOAHEHWUE 3H-
[l0BEHO3HO NasepHoit obautepauum (3B/10) y naumneHTos ¢ BB u A
no3sonuo B 71,4% cny4yaes 3HaYMMO YAy4YLIWUTb B NOCIE0NepaLmMoH-
HOM Nepurozae TeYeHMe CYCTaBHOTO CUHAPOMA. ABTOPbI OTMETUAM, YTO
¢ yBennueHvem ctagum lA (3-4) adpdektuBHOCTb 06AMUTEPALMA BEH B
YMEHbLIEHUM CUMNTOMOB CYCTaBHOMO CMHAPOMA 3aMETHO CHUXANacb
1 ¥Mefla MEeCTO Y NON0BUHbI NaumeHToB [17].

B nccneposaHum JlecHak OM c coasr. (2017) 6bi10 BbiiBNEHO,
YTO MaumeHTbl ¢ MA Yawe cTpaganv BB HUXKHMX KOHevyHocTel (43%
npotue 22%; p=0,015) 1 Umenn NPU3HaKM XPOHUYECKOW BEHO3HOW
HegocTaTo4HOCTH (28% npoTns 12%; p=0,03). ABTOpamu Npu BbINo-
HeHnn Y3C cocymoB HUXKHMX KOHEYHOCTeN y 6o/bHbIX ¢ TA yaule
6b1710 BbIABNEHO rEHEPaNN30BaHHOE MOPAXKEHWUE MOAKOMKHBIX BEH, B
YaCTHOCTW ABYCTOPOHHEE nopaxeHue KnanaHos bMNB 1 MIMB n taxé-
Nas cTeneHb Ux HegocTatodHocTH (53% npotue 20%; p=0,0004) [18],

improvement in the course of KOA in several patients treated for
VVs. He concluded that venous stasis in VVs patients was pro-
voked by tissue hypoxia and histovascular insufficiency, affecting
not only the teguments but also the bones and the cartilage of
the lower limb joints. The author mentioned vascularisation of
the knee joint in various animal studies and cited the results of
twenty years' work, which proved his theory. Clinical improve-
ment was noted in 60% of patients with KOA and VVs treated
with phlebectomy compared to KOA treatment results without
phlebectomy [16].

Similar data are given by Salikhov et al (2010), who assessed
the prevalence and impact of chronic venous disease of the lower
extremities on the course of osteoarthritis. Out of 158 patients
with KOA, in 51.3% of patients, the authors revealed lower ex-
tremity venous disease, which contributed to the intensity of the
pain syndrome and synovitis. It was also stated that after thera-
peutic interventions in the group of patients with combined dis-
orders, joint pain, synovitis and lower limb functional impairment
persisted. Upon re-examination, it was found that most patients
with comorbidities required analgesic therapy. In the group of
patients without a history of venous disease, it was possible to
reduce the dose of non-steroidal anti-inflammatory drugs by 2
times in 21 (27.3%)patients. Furthermore, 37 (48.0%) patients did
not need to take these drugs constantly [9].

Similar data were obtained by Shcheglov et al (2012), who
observed an improvement in the KOA clinical course in 75 patients
with KOA and VVs when elastic compression of the limb was includ-
ed in the therapy program. The authors suggested that such a pos-
itive effect is indirect evidence of the role of disorders of venous
hemodynamics of the lower extremities in developing KOA [11].

A recent clinical study by Japanese scientists led by Oga Y
(2021) showed that endovenous laser ablation (EVLA) in patients
with VVs and KOA significantly reduced clinical symptoms in the
postoperative period in 71.4% of cases. Furthermore, the authors
noted that in higher stages of KOA (3-4), the effectiveness of vein
obliteration in reducing the clinical symptoms decreased marked-
ly and occurred in half of the patients [17].

Lesnyak et al (2017) found that KOA patients were more
likely to suffer from VVs of the lower extremities (43% vs 22%;
p=0.015) and had chronic venous insufficiency (28% vs 12%;
p=0.03).0n the other hand, according to the authors, duplex
ultrasonography of the lower extremity vessels in KOA patients
more often revealed a generalised disease of the saphenous
veins, in particular, bilateral involvement of the GSV and SSV
valves and a severe degree of their incompetence (53% vs 20%; p
=0.0004) [18], which coincides with results obtained in our study.
Thus, according to our data, the combined disease of the GSV
and SSV with the incompetence of their ostial valves occurred in
40.9% of cases.

On the other hand, Sinyachenko et al (2017) showed that
KOA was present in only 18% of patients with VVs, mainly among
older men. Furthermore, the authors noted that the clinical and
laboratory manifestations of VVs and the low efficiency of EVLA
were primarily associated with the stage of KOA, the severity
of subchondral sclerosis, synovitis, and the presence of Baker's
cysts. Thus, complete occlusion of the GSV trunk 1 month after
EVLA in patients with KOA was 2.8 times lower, and complications
were observed 7.3 times more often than in patients who did not
have KOA [19].
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YTO COBMAZAET C pe3y/nbTaTaMm, NMONYYEHHBIMU HamMK. TaK, MO HaLIMM
[AaHHbIM, coyeTaHHoe nopakeHue BB n MIB ¢ HegOCTaTOYHOCTbIO
WX OCTUANbHbIX KNanaHos umeno mecto B 40,9% cnyyaes.

C Apyroit cTopoHbl, B nccnenoBaHnm CunayeHko KOO ¢ coasT.
(2017) 6bin0 NokazaHo, uto TA umencsa Bcero Anwb y 18% navuueHToB
¢ BB, B OCHOBHOM cpeay My»KunH Bonee cTapluero Bo3pacra. ABTopbl
OTMETW/IN, YTO Ha KAMHMKO-NabopaTopHble NpossneHns BB, a Takxke
Manyro 3ppekTMBHOCTb IB/IO OKa3bIBaIM 3HAYMMOE BAMUAHWE CTAgNA
l'A, cTeneHb BblpaKeHHOCTU CyOXOHAPAaNbHOMO CKepo3a, CMHOBWTA U
Hannumne Kuct belikepa. Tak, 4acToTa NOJHOM OKKO3MK cTBoAa BB
yepes 1 mecay, nocie 3BJ10 y naumeHTos ¢ l'A 6bina B 2,8 pasa HUMXe,
3 OCNOXHEHMA PEerncTpMpoBannch B 7,3 pasa yalle No CpaBHEHMIO C
nauveHTamu, He UMEBLIMMM apTPO3a KoJIeHHoro cycTasa [19].

TaKoro e MHeHus Npugepkuatotca LLlernos A ¢ coasr. (2013),
KOTOpble OTMETUAN, YTO BEHO3HAA rMNepTeH3na Ha noyse BB npuso-
[UT K HAapyLLUEHWIO OTTOKA BEHO3HOW KPOBM M3 CYOXOHAPANbHOM YacTy
60/1bLUE6EPLIOBOI KOCTH, CNOCOBCTBYET MUKPOLMPKYIATOPHBLIM Hapy-
LUEHUAM U TUMOKCUM €€ XPALLLEBOM YacTH, C NOCNEAYIOLMM HapyLLIEHM-
€M MUTAHUVM XPALLA M Pa3BUTUEM AereHepaTuBHbIX npoLeccos [20].

Pe3ynbTaTbl HaWEro UcCnefoBaHUA, a TaKXKe NOYYEHHbIE paHee
[aHHble ApyrvX aBTOPOB NOKa3bIBatoT, 4To [A accoummpyeTca ¢ pa3su-
TMem u/munu peunameom BB. ITo obbAcHAETCA HapyLeHem GyHKLMM
KOJIEHHOTO CYCTaBa C U3MEHEHWEM OMOPHOM U CTAaTUYECKON GYHKLMIA
NOpaXKEHHOW KOHEYHOCTU. Mpu KAMHMYECKOM 06CneaoBaHUM Hamu
6bl10 OTMEYEHO, YTO NaLMEHTbI ¢ TA 3a4acTylo onupatoTca Ha bonee
«3[10pOBYHO» KOHEYHOCTb, TEM CaMbIM COKpaALLAA dasy onopbl Ha «no-
PaXKEHHYHO» KOHEYHOCTb. Mbl Npeanonaraem, YTo AaHHbI peHomeH
ABNAETCA OAHMM M3 NPUCNOCOBUTENbHBIX MEXaHWU3MOB, HanpaBneH-
HbIX HA YMeHbLUEeHME OLLyLLeHNs 60NeBOr0 CUHAPOMA B KOJIEHHOM
cycTase y naumneHToB ¢ [A. C TeyeHMeM BpemMeHw, U3-3a NPOrpeccupo-
BaHMA A ¥ BOBNIEYEHMA B NPOLLECC 060MX KONEHHbIX CYyCTaBOB, MPOMC-
XOAMT NOCTENeHHOEe YMeHbLUEHME TOYHOCTU YNPABNEHNA ABUKEHNEM
W BO3PACTaeT Harpyska Ha HUKHWE KOoHe4yHoCcTU. Kpome TOro, cTaTu-
Yyeckaa M AMHAMMYECKan Harpyska Ha OTHOCUTE/IbHO «34,0pO0BYHO»
WM MeHee MOPAXKEHHYI KOHEYHOCTb YBE/JIMYMBAETCA NPU 4acTOM
000CTpeHnn BOCNaNNTENbHOMO MNpoLecca B 6onee nopakEHHOM Ko-
NeHHoM cycTase. Bcé 310, B CBOIO oyepesib, NPUBOSUT CHayana K Be-
HO3HOMY CTa3y, a B NOCNEAYIOWEM — BEHO3HOM MMNepTEH3UN U Bapu-
KO3HOMY PaCLUMPEHMIO NOAKOKHBIX BEH HUMKHMX KOHEYHOCTEW.

BmecTe ¢ Tem, Glines S et al (2020) otmeTnAM, YTO NpK coyeTa-
HWUM XPOHMYECKON BEHO3HOW HeLoCTaTouHOCTM ¢ [A He npoucxoauT
3HAYMMOTO YMEHbLIEHMA TOMLWMHBI XpALa 6onbluebepLoBoit KocTy,
1 He Bcerga M HaUMHAETCA CO CTOPOHbI XPALLEBOM NMOBEPXHOCTM CY-
cTaBa. ABTOPbI NPULLAN K 3aKNHOYEHWIO, YTO BEHO3HAA rMnepTeH3ns
NPUBOAUT K MOBbIWEHWNIO BHYTPUMKOCTHOTO BEHO3HOrO AaBAeHWA B
60nbLIEOEPLOBOI KOCTH, HE TOIbKO HAapyLLas, TEM CaMblM, BEHO3HbIN
OTTOK 13 rO/IEHW, HO M CNOCOBCTBYA MeAIeHHOMY PEMOLENVMPOBAHMIO
cybxoHapanbHoro eé cermeHTa [10].

Takum 06pa3om, OTKPbITbIM OCTAETCA BONPOC: CMOCOOCTBYET /N
A passutuio BB, nnu e Bb npmMBoamMT K AereHepaTnBHbIM U3MeHe-
HUAM KOIEHHOTO cycTaBa? C 3TOM Le/bio HAMU B Aa/IbHeWLIemM NaaHu-
pyeTcs NpoBefeHne CTabMAOMETPUN Y NALMEHTOB, CTPajatoLwmx BB,
C 1 63 KAMHUKO-UHCTPYMEHTA/IbHbIX NMPU3HaKoB A ans nonyyeHus
6onee HaAEXHbIX AOKA3aTENbCTB M OKOHYATENbHbLIX BbIBOLOB Kaca-
TeNnbHOo accoumaumm A ¢ Bb.

3AKNIOYEHUE

[JlereHepaTUBHO-ANCTPODMYECKME NOPANKEHWA KONEHHBIX CYCTa-
BOB, NPY KOTOPbIX HAapyLIAETCA IOKOMOTOPHAA GYHKLMSA KOHEYHOCTH,
MOTYT BbICTYNUTb B KauecTBe OAHOTO M3 (GaKTOPOB PUCKAa PasBUTUSA
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Shcheglov et al (2013) noted that venous hypertension asso-
ciated with VVs leads to the impairment of venous blood outflow
from the tibial subchondral bone area, contributing to microcir-
culatory derangement and ischemia of its cartilaginous part, with
subsequent the development of degenerative processes [20].

The results of our study and previously obtained data from
other authors show that KOA is associated with VVs development
and/or recurrence. It is thought to be due to the knee joint dys-
function with a change in the supporting and static functions of
the affected limb. During a clinical examination, we noted that
patients with KOA tend to lean on the healthy limb, reducing the
affected limb's support phase. We suggest that this phenomenon
is one of the adaptive mechanisms aimed at reducing the sensa-
tion of pain in the knee joint in KOA patients. However, with the
KOA progression and the bilateral involvement, there is a gradu-
al increase in the deficit of movement control and an increased
load on the lower limbs. In addition, the static and dynamic loads
on a relatively "healthy" or less affected limb are increased with
frequent exacerbations of the inflammatory process in a more af-
fected knee joint. All this, in turn, leads first to venous stasis and
subsequently to venous hypertension and superficial varicose
veins of the lower extremities.

At the same time, Gilines et al (2020) noted that when
chronic venous insufficiency is combined with KOA, there is no
significant decrease in the tibial cartilage thickness, and KOA does
not always begin in the cartilaginous joint surface. The authors
concluded that venous hypertension leads to increased tibial in-
traosseous venous pressure, disrupting venous outflow from the
lower limb and inhibiting tibial subchondral bone remodelling
[10].

Thus, the question remains: does KOA contribute to the de-
velopment of VVs, or do VVs lead to degenerative changes in the
knee joint? To answer the question, we plan to further conduct
stabilometry tests in patients suffering from VVs, with and with-
out clinical manifestations of KOA, to obtain more reliable evi-
dence and conclusions regarding the association of KOA with VVs.

CONCLUSION

Degenerative disease of the knee joints, in which the loco-
motor function of the limb is impaired, can act as one of the risk
factors for the development or progression of varicose transfor-
mation of the superficial veins of the lower extremities. There-
fore, further research is necessary to study the features of lower
limb biomechanics in patients with VVs, with and without clinical
manifestations of knee osteoarthritis.
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VMIITEMEHTAITMOHHOE UCCAEAOBAHME B IIPOPNAAKTHUKE 1 KOHTPO/IE
TYBEPKY/E3A C AEKAPCTBEHHOUN YCTONYNMBOCTbBIO B ITEPMOA ITAHAEMUN

COVID-19 B AYIIIAHBE

3.X. TMIAA0OEBA

TopoacKoii IIeHTp 3aIlUTEl HaceAeHus OT TyOepkyaésa, Ayianbe, Peciybanka TagKukucran

Lienb: oLeHKa MMNIEMEHTALMOHHOIO nccnenoBaHua (MN), HanpaBneHHOrO Ha yay4LeHne aNUAEMUONIOrMYecKoro Has3opa 3a Tybepkynésom (Tb) u
TB ¢ nekapcTBeHHOM ycToiumBocTbio (/1Y TB) B T. ywaHbe B nepuog naHgaemun COVID-19.

Martepuan u metogbl: oueHka MM nposegeHa cornacHo cTpykType RE-AIM n pekomeHgaumam BO3 ana npeacrasneHuna ot4étos no UN. Ina oueHkm
3QdeKTUBHOCTM BHEAPEHHbIX Mep 6blAn UCNONb30BaHbl AaHHbIe 0GULMANBHOM CTaTUCTUKMN M OTYETHI [OPOACKOrO LIEHTPA 3aLUTbl HACeNEeHUA OT Ty-
bepkynésa.

Pesynbratbl: U npeacTaBnsano coboii KauecTBeHHOe UccaeA0BaHWe. MccaegoBaHve NpoBOAMAOCH NpyY Noadep:KKe «CneLmanbHoi Nnporpammel no
Hay4HbIM UCCNEA0BAHUAM U MOAFOTOBKE CMELMANUCTOB B 061acTv Tponuyeckux bonesHei» (CNTB) BO3. MynsTMAMCLUNANHAPHON KOMaHZOW BO
rnase ¢ YnpasneHvem 34paBooxpaHeHus r. [ywaHbe npeAnpuHATO crepytoluee: BHEAPEHA CUCTEMA EXEeHeaebHOro SNUAEMUONOTUYECKOrO Haj-
30pa 3a Tb Ha ypoBHe NepBUYHON MefMKO-CaHWUTapHOM nomotm (MMC) co BTopoit Hegenun 2021 r.; cTyaeHTbl 6a30BOM U NPOABMHYTON NPOrpaMm
nonesoi anuaemunonoruu (FETP) npueneyeHsl 419 NpoBeAEHUA OLEHKU CUCTEMbI SMUAEMMUONOTUYECKOTO HaA30pa 3a Th; bblia OTCeXeHa perncTpa-
ums 60/1bHbIX C 1a6OPATOPHLIM NOATBEPKAEHUEM 3ab0/1eBaHUA; faHHbIE eXeKBapPTa/lbHbIX OTYETOB MUCMONb30BAIMCL A1 OTCNEKMUBAHWA TPEHA0B
[MarHOCTVKM 1 OLLEHKM 3ddeKTUBHOCTU NedeHnsn NY Tb. Bce nonydeHHble MaTepuanbl JOKYMEHTUPOBANUCH U UCMONb30BANUCh AR 0byYeHUs GpTrsu-
aTpoB 1 paboTHKKoB MIMCTI. Tonbko 66% GTU3MATPOB y4aCcTBOBAIM B HapaluvBaHUK noTeHumana NMMCH r. Qywax6e: 24,4% pabotHukos MMCHN 6biam
06y4eHbl 0OCHOBaM ANArHOCTUKM U nedeHusa Tb. OTMeueHbl cTabuamnsauma guarHoctukm Tb n /1Y T6 8 2021 1. no cpasHeHuio ¢ 2020 r. (Temnbl NnpupocTa
3abonesaemocTn — 2,7% u 11,9% cooTBeTCTBEHHO); pocT 3dPEeKTUBHOCTU NedeHus Tb ¢ coxpaHEHHOI YyBcTBUTENbHOCTBIO M. tuberculosis (MBT) K
npoTnBoTybepKyNE3HbIM Npenapatam B KoropTe 2020 r., HO yxyaweHue 3dpdeKTMBHOCTU Neyenunsn J1Y Tb B koropte 2019 T.

3aknioueHue: MM BbIABUAO OCHOBHbIE Hapbepbl B LOCTUXKEHWUM Lieneii No AvkeuaaLmmn Tb. XoTa faHHble YKa3bIBaloT Ha cTabunnsaumio BoisgneHus Tb
1 Y Tb v ynydwexmne apdeKTMBHOCTU NeyeHus Tb ¢ YyBCTBUTENbHOCTbIO BO36yauTensa B [ywaHbe, Tem He MeHee HeobXxoayMbl fanbHelwwee Habto-
AeHne u obecneyeHune yCTOFI‘-WIBOCTVI npeanpuUHATbIX BMeLWaTeNnbCTs.

Kniouesble cnosa: COVID-19, mybepkynés, ycmoliuusocme, umnaemeHmayuoHHoe uccaedosaHue, CITb.

Ona umtuposaHusa: Tunnoesa 3X. IMNAEMEHTALMOHHOE UCCNEf0BaHNE B NPOGUIAKTUKE U KOHTPONE Ty6epKyaésa C eKapCTBEHHON YCTONYMBOCTbIO B
nepvog naHaemuu COVID-19 B AywaH6e. BecmHuk AsuyeHHsl. 2022;24(2):204-17. Available from: https://doi.org/10.25005/2074-0581-2022-24-2-204-217

IMPLEMENTATION STUDY IN PREVENTION AND CONTROL OF DRUG-RESISTANT

TUBERCULOSIS DURING THE COVID-19 PANDEMIC IN DUSHANBE

Z.KH. TILLOEVA

City Center for Protection of Population from Tuberculosis, Dushanbe, Republic of Tajikistan

Objective: To assess an implementation study (IS) aimed at improving the epidemiological surveillance of tuberculosis (TB) and drug-resistant TB (DR-
TB) in Dushanbe during the COVID-19 pandemic.

Methods: IS assessment was carried out according to the RE-AIM framework and WHO recommendations for reporting on IS. To assess the effectiveness
of the action taken, official statistics and reports from the City Center for Protection of Population from Tuberculosis were used.

Results: IS was a qualitative study. The study was supported by the WHO Special Program for Research and Training in Tropical Diseases (TDR). A
multidisciplinary team led by the Dushanbe City Health Department has undertaken the following measures: introduction of a system of weekly
epidemiological surveillance for TB at the primary health care (PHC) level from the second week of 2021; involvement of students of basic and
advanced field epidemiology programs (FETP) in the assessment of the TB epidemiological surveillance system; tracking of registered patients with
laboratory confirmation of TB; application of data from the quarterly reports in tracking the diagnostic trends and evaluation of the effectiveness of
DR-TB treatment. All materials received were documented and used to train TB doctors and PHC workers. Only 66% of TB doctors were involved in
capacity building in Dushanbe PHC: 24.4% of PHC workers were trained in the basics of TB diagnosis and treatment. Stabilization of TB and DR-TB rate
was achieved in 2021 compared to 2020 (morbidity growth rates were 2.7% and 11.9%, respectively); effectiveness of treatment of TB with preserved
sensitivity of M. tuberculosis (MBT) to anti-TB drugs in the 2020 cohort increased, but efficacy of DR-TB treatment in the 2019 cohort decreased.
Conclusion: IS has identified major barriers to achieving the TB elimination goals. Although the data indicate stabilization of TB and DR-TB incidence
rates and increased effectiveness of drug-sensitive TB treatment in Dushanbe, further monitoring and achievement of sustainable results are required.
Keywords: COVID-19, tuberculosis, drug resistance, implementation study, TDR.

For citation: Tilloeva ZKh. Implementatsionnoe issledovanie v profilaktike i kontrole tuberkulyoza s lekarstvennoy ustoychivost'yu v period pandemii
COVID-19 v Dushanbe [Implementation study in prevention and control of drug-resistant tuberculosis during the COVID-19 pandemic in Dushanbe]. Vestnik
Avitsenny [Avicenna Bulletin]. 2022;24(2):204-17.Available from: https://doi.org/10.25005/2074-0581-2022-24-2-204-217
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BBEOEHMUE

MaHaemus HOBOM KOpoHaBupycHoM uHdekumn (COVID-19) no-
B/IUANA HA KIMHUYECKoe BeaeHue Tybepkynésa (TB) u ceasaHHble ¢ Th
ycnyr 8o Bcém mupe [1-4]. Hanbonee oueBnaHbIM €€ NocneacTBMeEM
ABNAETCA COKPALLEeHUe Y1cna BrepBble AWarHOCTMPOBaHHbIX U 3ape-
TUCTPMPOBAHHBIX ¢ TH Ntoael, yBennmyeHne CMepTHOCTU OT JaHHOTO
3aboneBaHuna Bo Bcém mupe. Mo oueHkam BO3 B 2020 rogy ot Tb
ymepan 1,3 maH any, ¢ BUY-oTpruaTenbHbIm CTaTycom (No cpaBHe-
Huio ¢ 1,2 maH B 2019 rogy) 1 gononHuTenbHo 214 000 naumMeHTos ¢
TB, coyeTaHHbIM ¢ BMY- uHdeKkumeit (no cpasHeHuto ¢ 209 000 B8 2019
r.) [5].

Pecnybnvika TagKMKUCTaH — OAHa U3 CTpaH C BbICOKMM bpe-
meHeM TB ¢ MHOMECTBEHHOI IeKAapCTBEHHOM ycToMuMBOCTbIO (MY
TE) Bo3byauTens [6-10], HaLeneHHas Ha IMKBMAALMIO TyBepKynésa K
2035 roay. B pamkax peanusaumm HauuoHanbHOM Nporpammbl 3aLup-
Tbl HaceneHuna ot Tb Ha 2021-2025 rr. cTpaHa 3annaHvposana K 2025
r. focTmkeHune nponopuum MY Tb Huxe 10% cpeam HOBbIX U 35% y
paHee fieyeHHbIX cyyaes. [AnA OCyLEeCcTBNEHUA HAMEUYEHHbIX Lenei
cTpaHa obs3anacb ycuauTb GyHAaMEHTaNbHble UCCAeA0BaHNS C NOo-
BbILIEHWEM HAyYHOrO NoTeHUMana. MaHaemua 1 PexMm camonsons-
LMK CO3[aNU MHOrOYMCNEHHble Bapbepbl B OKa3aHUU MeLULMHCKON
MOMOLLM: B MEPUOZA C anpens no uioHb 2020 r. B [lywaHbe BBeAEH pe-
XKUM camomsonaumm gns 6onbHbix Tb B Buae Family-DOT (Henocpea-
CTBEHHOE KOHTPO/IMPYEMOE JIEYEHME Ha YPOBHE CEMbM); U3-3a fedu-
umMTa KapTpuaxen ana GenExpert MTB/RIF annapatos 6bla1 MU3MEHEH
aNropuTM AMarHOCTUKKM, B KOTOPOM MMUKPOCKOMWUYECKoe UccaeaoBa-
HWe 3aHANo 6a3oBoe MecTo; NaHWKa, BCAeACTBME pPacnpoCcTpaHeHus
COVID-19, cnocobctBoBana 6ECKOHTPONBHOMY MCMO/Ib30BAHMIO aH-
TUOMOTUKOB LIMPOKOTO CMEKTPa AeNCTBUA 41 IeYEHWUS MaLMEHTOB C
COVID-19 1 NHEBMOHMEN AarKe B YUPEKAEHUAX C YCTAaHOBNEHHOM CU-
CTEMOV MOHUTOPUHIa UCMONb30BaHUA aHTMBNOTMKOB. Kak 1 BO BCEM
mupe, B 2020 . B T. lyliaHbe TaKKe OTMEYEHO CHUXKEHWE NOKasaTens
3abonesaemoctu HaceneHna Tb n Y Tb Ha 32% n 20%, cooTBeTCTBEH-
HO, No cpaBHeHwuto ¢ 2019 r. inA ycTpaHeHUs 6apbepoBs B AUArHOCTUKE
1 KoHTpone T6 B 2021 r. B 1. lywaHb6e Bo rnase ¢ YnpasneHnem 3apa-
BOOXpaHeHuA . lywaHbe 6bino BHEAPEHO UMNEMEHTALIMOHHOE UC-
cnegosaHue (MU). MM — oTHOCUTENBHO HOBas 06/1acTb, HanpaBAeHHan
Ha M3ydYeHWe MeToAoB, CMOCOBCTBYIOWMX BHEAPEHUIO HayyHO-060-
CHOBAHHbIX MPAKTUK U Pe3yNbTaToOB UCCAEL0BaHUIA B NOBCEAHEBHYIO
MPAKTUKY C LLe/bIo NOBbILLEHUA KauecTBa U 3GPEKTUBHOCTU MeANLMH-
cKol nomolm [11, 12].

MW nokasano adpdeKTMBHOCTb BHeApeHUA Mep NPOdUNaKTUKK
M KOHTpona Tb BO MHorux cTpaHax [13-16], HO NOWCK AnTepaTypbl B
PubMed, Google Scholar u elibrary.ru 06 ucnonbaoBaHum gaHHoro
nogxopa B agnarHoctuke Tb B nepuog naHgemum COVID-19 Ha Tep-
puTopuK TagKMKUCTaHA pe3ynbTaToB He Aan. Oxuaaerca, YTo BHe-
[peHue UccneaoBaHuin B peanusaum npoTMBoTybepKynEsHbIX mep
6ynet cnocobctBoBaTb 3¢deKTUBHOM peanmsaummn HaumoHanbHoM
nporpammbl 3alWuTbl HaceneHus ot Tb Ha 2021-2025 rr.! u, Tem ca-
MbIM, JOCTUXEHMIO Lienei cTpaTtern passutuA TafKUKWUCTaHA A0
2030r.2

1 HayuoHanbHas NPo2PamMmMa 3auumsl HaceaeHus om mybepkynésa 8
Pecnybnuke TadxcukucmaH Ha 2021-2025 20061 om 27 ¢pespans 2021 200a, No
49. Pewcum docmyna: http://www.adlia.tj/show_doc.fwx?Rgn=138961

2 HauuoHanbHas cmpameaus pazsumus Pecriybauku TadxuKucmaH

Ha nepuod 0o 2030 200a. YmeepxcdeHa nocmaHosneHuem Madxcaucu
HamosaHAa20H Madxcaucu Onu Pecnybauku Tadxwukucma+d om 1 dekabps 2016
200a, Ne 636. Pexcum docmyna: http://ncz.tj/

INTRODUCTION

The novel coronavirus infection (COVID-19) pandemic af-
fected the clinical management of TB and TB-related services
worldwide [1-4]. Its most obvious consequence is a worldwide
reduction of incident and registered cases of TB and an increase
of the related mortality rate. According to WHO estimation, 1.3
million HIV-negative people in 2020 (compared to 1.2 million in
2019) and an additional 214,000 HIV-positive patients (compared
to 209 000 in 2019) died of TB [5].

The Republic of Tajikistan is one of the countries with a high
burden of multidrug-resistant TB (MDR-TB) [6-10], which aims to
eliminate tuberculosis by 2035. As a part of implementation of
the National Program for the Protection of the Population from
TB for 2021-2025, the country has targeted to achieve a reduc-
tion of MDR-TB rate below 10% among the incident cases and
35% in previously treated cases by the end of this period. To
achieve these goals, the country has committed to strengthen
basic research and increase a scientific potential. The pandem-
ic and the self-isolation regime created numerous barriers to
the health care provision: from April to June 2020, self-isola-
tion regime for TB patients was introduced in Dushanbe in the
form of Family-DOT (directly controlled treatment at the family
level); due to the shortage of cartridges for GenExpert MTB/RIF
instruments, the diagnostic algorithm was changed, in which
microscopic examination took the main place. Wide spread of
COVID-19 caused panic which contributed to the uncontrolled
use of broad-spectrum antibiotics for the treatment of COVID-19
infections and associated pneumonia even in institutions with an
established system of monitored antibiotics application. As in the
rest of the world, in 2020, Dushanbe recorded a decrease in the
incidence of TB and DR-TB by 32% and 20%, respectively, com-
pared to 2019. To eliminate barriers in the diagnosis and control
of TB in 2021, an IS was introduced in Dushanbe led by the Du-
shanbe Health Department. IS is a relatively new area focused on
the study of methods that contribute to the implementation of
evidence-based practices and research results in everyday health
care in order to improve its quality and efficiency [11, 12].

IS has shown the effectiveness of the implementation of
TB prevention and control measures in many countries [13-16],
but a literature search in PubMed, Google Scholar and elibrary.
ru on the application of this approach to TB diagnosis during the
COVID-19 pandemic in Tajikistan did not get any results. It is ex-
pected that the introduction of research into the realization of
anti-TB measures will contribute to the effective implementation
of the National Program for Protection of Population from TB for
2021-2025 and, thus, achieving the goals of the national devel-
opment strategy of Tajikistan until 2030.2

PURPOSE OF THE STUDY

evaluation of an IS aimed at improving the epidemiological
surveillance of TB and DR-TB, implemented in Dushanbe during
the COVID-19 pandemic.

1 National program for the protection of the population from tuberculosis in
the Republic of Tajikistan for 2021-2025 dated February 27, 2021, No. 49. Access
mode: http://www.adlia.tj/show_doc.fwx?Rgn=138961

2 National Development Strategy of the Republic of Tajikistan for the period
up to 2030. Approved by the decision of the Majlisi Namoyandagon Maijlisi Oli of
the Republic of Tajikistan dated December 1, 2016, No. 636. Access mode: http://
ncz.tj/
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LLENb UCCNEAOBAHMUA

OueHKa MMNAemMeHTaUMOHHOTO NCCNeA0BaHMA, HAMPaBAEHHOTO
Ha ynyyweHue anuaemnonormyeckoro Hagsopa 3a Tb u /1Y Tk, BHe-
ZApénHoro B 1. lywaHbe B nepuog naHaemun COVID-19.

MATEPUAN U METOADbI

OueHka MW 6bina nposeneHa B AHBape-mapTte 2022 roga Ha
6a3e [OPOACKOTO LieHTPa 3alMThl HaceneHus oT Tybepkynésa (FLU3HT)
r. AywaHbe, Ha ocHoBe cTpyKTypbl RE-AIM. MapameTpbl RE-AIM BKAtO-
yatoT B cebn oxaar (R), adpdekTmsHOCTb (E), aganTaumio (A), BHeapeHue
(1) v obcnyskmBanue (M). TpeboBaHusa 1 nogxog, K RE-AIM onucaHbl B
Apyrx nybaunkaumsax [17, 18). TakKe oLeHeHbl NPUEMAEMOCTb M OCy-
wecrtaumoctb MW. Onucanne UM ocHoBaHO Ha pekomeHaaumax BO3
4nA npeactasneHus otyéta no UK [19]. Ana oueHkm 3pPeKTMBHOCTH
BMELLATeNIbCTB UCMO/b30BaHbl AaHHble OPULMANIBHON CTAaTUCTUKM U
ot4étoB MU3HT. MCcTOYHMKOM AaHHbIX 0 3a60/1€BaEMOCTU HaceneHus
r. AywaHbe Tb aABnAt0TCA cTaTUCTMYECKME COOPHUKM MuHKCTEpCTBa
3/1paBOOXPAHEHMA U COLMANLHON 3aliMTbl HaceneHua Pecnybnauku
Tagxukuctad (M3C3H PT) 3a 2015-2020 rr.3 Pacuét nokasartens 3a-
60neBaemocTn Hacenenua Tb B r. [ywaH6be 3a 2021 r. 6611 0CHOBaH
Ha NpefBapuUTE/bHBIX JaHHbIX O CPEAHEr0f0BOM YNCEHHOCTU Hace-
NeHud, B CBA3M C YEeM TaKXKe CYUTaNCA npeasaputencHbiM. Koppek-
TUPOBKa Nokasatens ana 2021 r. npMMeHeHa B CBA3U C TEM, YTO OdU-
LMaNbHbI OTYETHBIN Nepuog, Obln 3aKPbIT Ha 2 HEAENWN PaHee, Yem
06bI4YHO, UCCNIeA0BaHUE Ke BK/IKOYAO NonHble 52 Heaenu Haboae-
Hu1A. B cBA3M ¢ oTCYTCTBMEM OPULIMANBHBIX FOCYAAPCTBEHHDIX AaHHbIX
o0 3abonesaemocty /1Y TB, pacyéT ero nokasaTens NPOM3BOANCA Ca-
MOCTOATE/IbHO, KaK YacToTa BO3HUKHOBEHMA HOBbIX C/ly4aes 3abose-
BaHWA CPeaM HaceNeHus: MHPOPMaLUA O CPEAHETOLOBOW YNCIEHHO-
CTW HaceneHus bblia nosyveHa u3 MOPOACKOro LeHTPa MeAULIMHCKOW
CTaTUCTMKM U MHOOPMALWMK, AaHHbIE O PETUCTPALMM HOBbLIX C/yYaes
Y TB 6b1an nonyyeHsl u3 ot4étos MU3HT. Pacyét Temnos npupocTa
(CHWKeHUA) 3ab601eBaeMOCTU NPOU3BOAMIICA KaK OTHOLIEHWE BeNn-
YMHbI NMoKasaTtens Ha 2021 r. K ero BesmunHe 3a 2020 r., NPUHATON 33
6a3y cpaBHEHWA. B cpaBHEHMM NoKasaTenel 3aboneBaemocTu Hace-
nenna Tb n 1Y Tb 8 2020 1 2021 rogax paccymTbiBaACA OTHOCUTENb-
HbI PUCK U ero 95% O0BEPUTENbHBIV MHTEPBA.

Mpotokon UM 6bin opobpeH M3C3H PT ot 17.05.2021, Ne 11.6-
26.

CratucTMyeckan obpaboTka maTepuana BKAOYaNA OLEHKY abco-
JOTHbBIX AaHHbIX Ha 100 000 HaceneHus ¢ BbiABAEHUEM rpadUUecKuxX
TPEHZO0B 1 BblYMCAEHNEM OTHOCUTE/IbHBIX PUCKOB € 95% foBepuTens-
HbIM MHTEPBANOM. M3MEHEHMA CYMTANIUCL CTAaTUCTUYECKM 3HAYUMBI-
MM NPU YCNOBUM, ECIN OTHOCUTENBHBIN PUCK U ero 95% posepuTenb-
HbIli MHTEpBan 6bin Bbiwwe 1.

PE3YNbTATbI

MW BHeapeHO NO3TanHO B BUAE KaYeCTBEHHOrO UCCNeA0BaHMA.
C uenbio ynyyleHna foctyna Haceneuus r. Jywanbe K guarHoctvke
1 nevenunto Tb 1 JIY TB OCHOBHOM aKLEHT bbln Hanpas/ieH Ha ycune-
HWe 3NWUAEMUONIONMYECKoro Has3opa. Mepsbim Wwarom 6Gbiia co3aa-
Ha MynbTUAMCUMNAMHAPHaA KomaHaa WU, onpeseneHbl npobnembl
BMeLLaTeNbCTBa. YunTbiBaa bapbepbl B anarHoctvke Tb npu naHae-
mun COVID-19, 6bina ycoBEPLIEHCTBOBAHA CMCTEMA HaA30pa NyTEM
YCTAHOBNEHUA eXeHeleNbHOMW OTYETHOCTU Ha YPOBHE MNepBUYHOM

3 MuHucmepcmeo 30pagooxpaHeHus u coyuanbHoli 3auumel HaceneHus
Pecnybauku TadxukucmaH. 300posbe HaceneHus u 0esmenbHoCMb
yupexcoeHuli 30pasooxpaHeHus e Pecriybnuke Tadxukucman, 2015-2020.
Aywanbe; Pexcum docmyna: https.//www.stat.tj/
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METHODS

The IS assessment was carried out in January-March 2022
on the basis of the City Center for Protection of Population from
Tuberculosis (CCPPT) in Dushanbe, based on the RE-AIM frame-
work. RE-AIM parameters include reach (R), effectiveness (E),
adoption (A), implementation (l) and maintenance (M). The re-
quirements and approach to RE-AIM are described in other pub-
lications [17, 18]. The acceptability and feasibility of IS were also
assessed. The description of IS is based on the WHO guidelines
for reporting on IS [19]. To assess the effectiveness of action tak-
en, data from official statistics and reports from the CCPPT were
used. The source of data on the TB incidence in Dushanbe was
the statistical database of the Ministry of Health and Social Pro-
tection of the Population of the Republic of Tajikistan for 2015-
20203, The calculation of the TB incidence rate in Dushanbe for
2021 was based on preliminary data on the average annual popu-
lation, and therefore was also considered preliminary. The indica-
tor adjustment for 2021 was applied due to the fact that the offi-
cial reporting period expired 2 weeks earlier than usual, while the
study included a full 52-week observation. Due to the lack of offi-
cial state data on the DR-TB incidence, its rate was calculated in-
dependently, as the rate of the incident cases among the popula-
tion; information on the average annual population was obtained
from the City Center for Medical Statistics and Information, data
on the registration of new DR-TB cases were received from the
reports of the CCPPT. The rate of incidence growth/decrease was
calculated as the ratio of the indicator value for 2021 to its value
for 2020, taken as a comparison base. In comparing the incidence
rates of TB and DR-TB in 2020 and 2021, the relative risk and its
95% confidence interval were calculated.

The IS protocol was approved by the Ministry of Health and
Social Protection of the Population of the Republic of Tajikistan
dated May 17, 2021, No. 11.6-26.

Statistical data processing included an assessment of abso-
lute data per 100,000 population with the identification of graph-
ical trends and the calculation of relative risks with a 95% confi-
dence interval. Changes were considered statistically significant if
the relative risk and its 95% confidence interval were >1.

RESULTS

IS has been introduced in stages as a qualitative study. In
order to improve the access of the population of Dushanbe to
TB and DR-TB diagnosis and treatment, the main focus was on
strengthening epidemiological surveillance. The first step was to
create a multidisciplinary IS team and identify intervention prob-
lems. Given the barriers to diagnosing TB during the COVID-19
pandemic, the surveillance system has been improved by estab-
lishing weekly reporting at the PHC level on the detection of pa-
tients with suspected TB and registration of TB and DR-TB cases.
The CCPPT laboratory assistants, together with the employees of
the statistical office, provided control over the timely involvement
of patients with laboratory-confirmed TB for treatment. This re-
quired the introduction of a new reporting form, which includ-
ed information on the registration of people with suspected TB,
diagnosis of TB and DR-TB at the PHC level, taking into account

3 Miinistry of Health and Social Protection of the Population of the Republic
of Tajikistan. Population health and activities of healthcare institutions in the
Republic of Tajikistan, 2015-2020. Dushanbe; Access mode: https://www.stat.tj/
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MeAMKo-caHuTapHou nomoly (MMCM) no BbiABAEHWUIO BO/BHBIX C
npeanonaraemoim T, pernctpauum Tb u Y Tb. JlabopaHTbl TLU3HT
COBMECTHO C PabOoTHMKAaMM CTaTUCTMYECKOTO KabuHeTa obecneunsa-
/N KOHTPO/Ib Hag, CBOEBPEMEHHbBIM BOB/IEYEHMEM Ha /leYeHue nauu-
€HTOB C /labopaTopHO-NoATBEPKAEHHbIM TE. 9T0 NOTPeboBaNo BHE-
APeHVA HOBOWM OTYETHOM GOpPMbI, KOTOpas BKAOYana MHPopMaLmto
0 perucTpauuu auu ¢ npegnonaraembim Tb, guarHoctukon Tb n NY
T6 Ha yposHe MMCI ¢ y4yétom nona, BO3PACTHbIX rpynn (aeTu, noa-
POCTKM, B3pOC/ble), NabOPaTOPHO-KAMHUYECKOTO MOATBEPKAEHMUA
(nabopaTopHO-NOATBEPKAEHHDBIE WU KAMHUYECKM YCTaHOBNEHHbIE
CNyyam) M aHaTOMMYECKOW NIOKanm3aumu (NE€royHas, BHENEroyHas).
®opma oT4éTa BblNa yTBEPKAEHA YNPaBAEHWEM 34P3aBOOXPAHEHWA T.
[OywaHbe. JaHHaa dopma bblna pacnpocTpaHeHa Ha Apyrue ropoga
W PaoHbI CTPaHbI ANA NPUMEHEHUA, NPETEPNENA USMEHEHMA C Y4é-
TOM MPAKTUYECKOIN 3HAUMMOCTU M NPUMEHANACH ANA eXKEHeAeNbHOr0
3aNMAEeMMONOTMYECKOro Hag30opa 3a Th. ExkeHeaenbHbIM cbop AaHHbIX
no auarHoctuke Tb BHeApéH co BTopoi Heaenn 2021 roga. [aHHble
3NMAEMMONOTMYECKOrO HaZ30pa NPeACTaBAANMCL HA PAacCMOTPEHME
1 06CcyKaeHWe B YNpaB/ieHWe 34paBOOXPaHEHNA Topoaa.

YunTbiBasA BbIABJEHHbIE HEAOCTAaTKM B HaBblKax PabOTHWMKOB
MMCN no sbiABneHnto Tb, OblAM OpPraHM30BaHbl TPEHWUHIM BHaYa-
Ne o1 TpeHepos, 3aTem ansa pabotHukos MMCN. Ha TpeHuHre ans
TpeHepoB 6bln 0byyeHbl 25 PpTM3MaTPOB M coTpyaHUKoB MLU3HT. 06-
yyeHune 6blN0 HanNpPaBAEHO Ha CUMNTOMATUYECKYIO AMArHOCTURY T6,
peanu3aLmio KAMHUKO-1abopaTopHOro anroputma AuarHoCcTuKkK Tb,
obcnenoBaHMe KOHTAKTHBIX M MOCBALLEHO OCHOBaM sieveHus T6, B
yactHoctu /1Y TB. B gononHeHue bblna opraHn3osBaHa MHGOPMALMOH-
HO-NpocBeTUTeNbHAA paboTa 1 HacTaBHUYeCKan NoaAepiKa (Tabn. 1).

C Le/Iblo NOBBIWEHMA 3HAHWI M HAaBbLIKOB NO AMArHOCcTUKe Tb B
10 u3 16 yupexaenuii MMCIN 6bino 0by4eHo 525 MeanUMHCKUX pa-
60THMKOB 13 2153 cneumanunctos (562 Bpaya 1 1591 yenosek cpeaHe-
ro meanepcoHana, pabotatowmx 8 [ywaHbe).

MHHOBaUMM (B A@aHHOM C/lydae: MUCNO/b30BaHUE AOCTUXKEHWUI
HayKM1 1 NepesoBOro onbiTa 415 nosbiweHus 3GGeKTUBHOCTY peanu-
3aUMmM NPOTMBOTYOEPKYNESHOM NPOrpaMmbl) BK/IKOYAIN: BHEAPEHUE
exxeHegenbHoW oT4éTHoM dopmbl Ha ypoBHe MMCI; ycTaHoBAEHME
eXXeHeaeNbHOro 3MMAEMMOIOTMYECKOrO HaZi30pa 33 BbIABNEHMEM U
aunarHoctukoit T6 n Y Tb Ha yposHe NMMCIT; npymMeHeHue onbITa CTy-
[AeHToB 6a3oBoit (FETP Frontline) n npoasuHyToii (FETP Advance) npo-
rpamm noneBow aNMAEMMONOTMN LIEHTPOB NO KoHTpoto CLUA B ayam-
Te KayecTBa aNUAEMMONOMMYECKMX AaHHbIX N0 Th 1 OLeHKe cucTembl
3NMAEeMMON0rNYecKoro Haasopa 3a Tb; Ucnonb3oBaHWe pesynsLTaTos
ayZMTa KauyecTBa AaHHbIX N0 T M OLEHKM CUCTEMbI ANMAEMUONOTUNYE-
CKOro Hag3opa B 0byyeHMn Bpayeit-GTnsnaTpos 1 pabotHmkos MIVICI
B lywaHbe.

HecmoTpsa Ha BHEAPEHHbIE M3MEHEHWs, KOMaHAA CTO/IKHYNACb
¢ pagom 6apbepos, KOTOpble He OblaW yYTeHbI NPU NAAHUPOBAHUMU U
YKa3au Ha HeA0CTAaTOYHOCTb HaBbIKOB NIAHWMPOBAHWA (Taba. 2).

3P PEKTUBHOCTD BMELLATENBLCTB ONPEAENAETCA MNOCTENEHHbIM
yAyyleHnem BbIsBNEHUA caydaes ¢ npeanonaraemsim Tb, Tb u 1Y Tb
B . QywaHbe (puc. 1).

YnydweHune BbiaBneHnA TB BblpakaeTca pPOCTOM MOKasaTens
peructpupyemoli 3abonesaemoctu Tb ¢ 48 Ha 100 000 HaceneHwus B
2020 . go 49,1 B8 2021 1., HO CTATUCTUYECKM 3HAYUMOM PA3HULLbI NPU
3TOM He BbiAB/IeHO (OTHOCUTENbHbIN puck — 1,05; 95% AU 0,94-1,16).

MokasaTenb perncTpupyemoli 3abonesaemoctu /1Y Tb 8 1. Ay-
WwaHbe B 2021 r. coctaBun 6,8 Ha 100 TbiC. HAaceneHus, NPeBbICUB
nokasatenb 3abonesaemoctu B8 2020 r. Ha 11,9% (6,1 Ha 100 000
HaceneHws B 2020 r.) (puc. 2), Npy 3TOM CTaTUCTUYECKM 3HAUYMMOIA
pa3HuLbl He BbiABAEHO (OTHOCUTENbHBbIV puck — 1,34; 95% AN 0,87-
1,82).

gender, age groups (children, adolescents, adults), laboratory and
clinical confirmation (laboratory-confirmed or clinically diagnosed
cases) and anatomical localization (pulmonary, extrapulmonary).
The report form was approved by the Dushanbe Health Depart-
ment. This form was extended to other cities and regions of the
country for use, later on it was modified taking into account prac-
tical significance and used for weekly epidemiological surveil-
lance of TB. Weekly collection of data on TB diagnosis has been
introduced since the second week of 2021. Epidemiological sur-
veillance data were submitted for consideration and discussion to
the City Health Department.

Given the shortcomings identified in the skills of PHC work-
ers to detect TB, trainings were organized for trainers in the first
turn, then for PHC workers. At the training of trainers, 25 TB spe-
cialists and employees of the State Center for Health and Technol-
ogy were educated. The training was focused on the symptomatic
diagnosis of TB, the implementation of the clinical and laboratory
algorithm for diagnosing TB, the examination of contacts; it was
devoted to the basics of TB treatment, in particular DR-TB. In ad-
dition, informational, educational and mentors’ support was or-
ganized (Table 1).

In order to improve knowledge and skills in diagnosing TB,
10 out of 16 PHC facilities trained 525 medical workers out of
2153 (562 doctors and 1591 mid-level health providers working
in Dushanbe).

Innovations (in this case: the use of scientific achievements
and best practices to improve the effectiveness of implementa-
tion of the TB program) included: the introduction of a weekly
reporting form at the PHC level; establishment of weekly epide-
miological surveillance for the detection and diagnosis of TB and
DR-TB at the PHC level; applying the experience of students of
the basic (FETP Frontline) and advanced (FETP Advance) pro-
grams of field epidemiology of the US Centers for Control in au-
diting the quality of TB epidemiological data and evaluating the
TB epidemiological surveillance system; using the results of the
TB data quality audit and the assessment of the epidemiological
surveillance system in the training of TB doctors and PHC workers
in Dushanbe.

Despite the implemented upgrades, the team encountered
a number of barriers that were not taken into account when plan-
ning and indicated a lack of planning skills (Table 2).

The effectiveness of interventions is determined by the
gradual improvement in the detection of suspected TB, and DR-
TB cases in Dushanbe (Fig. 1).

Improvement in TB detection is expressed by a statistically
insignificant increase in the rate of registered incident TB cases
from 48 per 100,000 population in 2020 to 49.1 in 2021 (relative
risk — 1.05; 95% Cl 0.94-1.16).

The rate of registered DR-TB incidence in Dushanbe in 2021
was 6.8 per 100,000 population, insignificantly exceeding the
incidence rate in 2020 by 11.9% (6.1 per 100,000 population in
2020) (Fig. 2), (relative risk — 1.34; 95% Cl 0.87-1.82).

The effectiveness of treatment for TB caused by drug-sus-
ceptible MTB improved from 87.7% for the 2018 cohort to 89.1%
for the 2019 cohort and 91% for the 2020 cohort, while for DR-TB
it tended to decrease from 84.4% for the 2018 cohort to 83.7%
for the 2019 cohort and to 83.1% for the incomplete cohort
(94.2% of patients) in 2020, whose treatment results were deter-
mined before February 1, 2022.
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Tabauya 1 OnucaHue smewamenscms no peanudayuu M

Lens NN

3agaun

Co3paHune
MYNbTUANCUUNINHAPHON
KOMaHAbl

YcuneHue noteHumana no
nn

ExxeHenenbHbI Haa30p
3a Th, oueHKa cuctemsl
annaemmonornyeckoro

Hagsopa 3a Tb u ayaut

KayecTBa AaHHbIX

WccnepoBaHue GpakTopos,
NpenATCTBYIOLMX JOCTYNY
K ANArHOCTUKE U IeYeHUIo
Tb

NHpopmaumoHHo-
NpocBeTUTE/IbCKan paboTa

HacTtaBHMYecKan
noAaneprKKa 1 noaneprkka
Konner
ANNAEMNONOTNYECKUN
MOHWUTOPUHT

OnucaHue BMeLLaTeNbCTB

Yny4ywuTb A40CTyn HaceneHus r. lywaHbe K ycnyram no npopunaktTuke, ANarHOCTMKe 1 nedeHunio Tb un
Ny TB, 2021 r.

a) YKpenuTb CMCTEMY MOHUTOPUHIA 332 PaHHUM BblsiBIEHWEM, a,EKBAaTHOMN AMArHOCTUKOM U CBOEBpe-
MEeHHbIM BOBNeYEHMEM K edeHunto Tb u 1Y Th;

6) U3y4nTb U3MEHEHUsA B pe3ybTaTax NeyeHnn 60abHbIX ¢ TE 1 1Y Tb B KOHTEKCTE MEeCTHOIro 6pemeHu
naHgaemunu COVID-19;

B) NpeAcTaBuTb AaHHbIe PeryaapHoro 063opa AaHHbIX NO AUArHOCTUKE U neveHuto Tb u 1Y Tb B Ynpas-
NleHue 3apaBooxpaHeHue r. [lywaHbe;

r) NpeACTaBUTb PEKOMEHAALLMM MO YAYULIEHWUIO BCEOBLLEro AOCTYMNa K AUArHOCTUKE U iedeHuto Tb n 1Y
Tb gns NPUHATUA peLLeHnit

CrpaTerus peanusauuu

KomaHga 13 uncna pykoBoautenei u paboTHMKOB yupexaeHui r. [lywaHbe (YnpaBaeHue 3a4paBoox-
paHeHus, TU3HT, LLFC3H, 15 'L3), a Takxke Tuberculosis Research and Prevention Center NGO, Yerevan,
Armenia 6bln1a co3aaHa ansa peanunsauumn NN; 06a3aHHOCTM CTOPOH 6blIM NponMcaHbl B PacnopaskeHuu
HayasibHUKA YnpasneHua r. [lylwaHbe

[Boe cotpyaHuKkos FU3HT 6biam caywartenamm kypcos no MU «CneumanbHOM NporpaMmmbl MO Hay4yHbIM
NCCNefoBaHUAM M MOArOTOBKE CreumanncTos B 061actm Tponuyeckux 6onesnein» (TDR/WHO), uto
cnocobCcTBOBA/IO NyHLLEMY MOHUMAHWUIO Y BHEAPEHUIO MHHOBALMOHHBIX MOAXOA0B B CTPAaTermn BMeLLa-
TenbcTB. [laHHble Kypcbl 66111 AOCTYMHbI TOMIKO MO NPUIIaLLlEeHUI0 OPraHN3aToOPOoB, YTO OFPaHNYMBaANO
OOCTYN WWPOKOTO Kpyra B ycnosuax naHaemuun COVID-19. RE-AIM sebcant (www.re-aim.org) agnaercs
aNbTEPHATUBHBIM BapPMAHTOM C OTKPbITbIM AOCTYMOM, HO BCE MaTepPUasibl NPeACcTaBAeHbl TOIbKO Ha aH-
TIMACKOM fA3blKe

[NA OUEHKM 1 ayamuTa AaHHbIX 3NUMAEMUONOTMYECKOTro Haa30pa 3a Th bbliv NpUBAEYEHbI CNELMANUCTDI,
obyuatolmecs Ha Kypcax npakTuyeckom anuaemmonorum LieHTpos no koHTponto CLUA (FETP Advance u
FETP Frontline); AaHHble, NOAyYEHHbIE B pe3ynbTaTe OLEHKM, bbbl ONy6/IMKOBaHbI B HAy4HO-NPAKTK-
YyecKkom xypHane «TybepKynés n 601e3HU NErKMUX», a TaKXKe UCNOoNb30BaHbl ANA 06y4eHUA TPEHEPOB U
paboTtHuKos NMMCI

[NA U3ydeHus anuaemMmmoNorMieckmx XxapakTepmncTnk 6onbHbIx ¢ Tb 40 M BO Bpema naHAemun
COVID-19, ¢uHaHcosoro 6pemerun TB 6bl1n: pa3paboTaH NPOTOKON UCCAeA0BaHUA U aHKETa; NONYyYeHO
onobpeHne KomuTeTa No BuomeanLMHCKUM nccnegosaHnam M3C3H PT; obyyeHa KomaHAbl Ucce-
[oBaTeneit; NpoBeaEH NpeTecT aHKeTUPOBaHUA C OTOPAKOBKOM aHKET U UCNPaBIeHUEM HEeLOCTaTKOB;
npoBeAeHO aHKeTMpoBaHWe H6onbHbIx 1Y Th; AaHHble BBeAeHbI B Excel; 6a3a AaHHbIX oTNpasaeHa ans
aHaNM3a ¥ COBMECTHOM NOATOTOBKM Hay4HOW CTaTbW NapTHEPAM NO UCCNeL0BAHMUIO

MNpoBeaeHbl 0A4HOAHEBHbIE TPEHUHIWN AN1A YYacTKoBbIX GTn3naTpos U3: obyueHne 6bi10 cocpeaoTo-
YeHO Ha NMOHMMaHWKN HegOCTaTKOB B AMarHocTuke Tb Ha yposHe MMCI, obecneyeHnn 3HaHWI 0 NyTAX
nepenayn, BaXKHOCTU MHOEKLIMOHHOTO KOHTPO/IA, aNTOPUTME AMArHOCTUKKN Tb, NpuHLMnax neyeHua Tb,
HabNAEHNN 33 KOHTAKTHbIMU U BHEAPEHUM XMMUONPODUNAKTUKM. OnnaTa TpeHepam M y4acTHUKaM
He 6bl1a NpeaycMoTpeHa; cepTuduKaTbl He BblAaBaNCh.

O6yueHne paboTHMKoB MMCI: npoBeaeHbl 2-X YacoBble ceMUHapbl B I'L3; ana obyyeHus ncnonb3o-
Ba/INCb NPEe3eHTaLMOHHbIe MaTepurasbl, pa3paboTaHHble Ha OCHOBE NpeABapUTEIbHOMN OLLEHKMW; CPOKM
0byuyeHus paboTHmKoe MMCI 6biaK1 O0cTaBAEHbI HA YCMOTPEHME YY4aCTKOBbIX GTM3MaTpoB. OnsaTta Tpe-
Hepam 1 y4acTHMKaM He NpeaycMOoTpeHa; cepTudmKaTbl He BblAaBaANCh

BHYTpeHHsAA nogaep:kKka co CTOPOHbI UCCNeA0BaTEIbCKOM IpynMbl NPOBOAUAACL BO BPEMS NPOBEAEHMSA
3acepannit BKK, Ha exxeHegenbHbIX COBPaHMAX, EXKEKBAPTA/IbHbIX CEMMHAPaX, a TaKKe BO Bpems C/y-
YaliHbIX NPOBEPOYHbIX BblE30B UCC/Ie0BaATENbCKOM rPynbl B MOANKANHUKM rOposa

YcTaHOB/EH eXKeHeae bHbI COop AaHHbIX O BbiABAEHUN 60/IbHbIX C NpeanonaraembiMm TB, perncrpa-
unmn Tb n 1Y Tb Ha yposHe NMMCII

Mpvmeyanus: BKK — BpauebHas KoHcynbTaTMBHaA Komucems; L3 — ropoackoi ueHTp 380poBbsA; M3C3H PT — MUHUCTEPCTBO 34paBOOXPAHEHMA U COLMANBHOM 3aLLMUTbI
HaceneHus Pecny6amkm TagskukuctaH; MMCIM — nepBrYHan MeanKo-CaHUTapHas nomoLb; Tb — Tybepkynés; Y Tb — TybepKynés ¢ NeKapCTBEHHOM ycToMuMBOCTbIO; LIFCIH
— LleHTp rocysapcTBEHHOTO CaHUTapPHO-3NUAEMUOIOrMYECKOro Haa3opa; FETP Advance — AByXroAnyHas marvctepckas nporpamMmma no npakTuyeckow anuaemvonorum Lien-
TPOB MO KOHTpOt0 3a6onesaHuit CLUA (CAC); FETP Frontline — TpéxmecsuHas nporpamma rno npakT1ieckom anuaemuonornm 6asosoro yposHs CAC

Ecnm addekTMBHOCTb NleyeHns Tb ¢ NeKapcTBEHHOW YyBCTBU-

DISCUSSION

TenbHocTbio MBT ynydwunack ¢ 87,7% ana koroptbl 2018 1. no 89,1%

ana koroptel 2019 . u 91% ana koroptel 2020 1., TO B cayyaax /1Y Tb
UMeeT MecTO TeHAeHUMA K eé yxyalweHuto — ¢ 84,4% ana Koroptbl
2018 r. po 83,7% ona KoropTbl 2019 1. v fo 83,1% AnA HENOAHOM Ko-
ropTbl (94,2% 60onbHbix) 2020 ., pe3ynbTaThl IEYEHUA KOTOPbIX Onpe-

aenenbl o 01.02.2022 roaa.
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IS has provided a deep understanding of the barriers to ear-
ly detection and adequate diagnosis of TB and DR-TB. The feasi-
bility of the study was limited by the problems of shortage of staff
and qualified personnel, poor planning of the study budget, and
a heavy workload for both the TB care and PHC. Thus, the load
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Table 1 Description of IS interventions

IS goal

Tasks

Creation of a multidisciplinary
team

IS capacity building

Weekly TB surveillance,

TB surveillance system
assessment and data quality
audit

Study of barriers to access to
TB diagnosis and treatment

Outreach work

Mentoring and peer support

Epidemiological monitoring

Description of interventions

Improve access of the population of Dushanbe to services for the prevention, diagnosis and
treatment of TB and DR-TB, 2021

a) strengthen the monitoring system for early detection, adequate diagnosis and timely start of the
treatment of TB and DR-TB;

b) examine changes in treatment outcomes for patients with TB and DR-TB in the context of the
local burden of the COVID-19 pandemic;

c) submit the data of the regular review of data on the diagnosis and treatment of TB and DR-TB to
the Health Department of Dushanbe;

d) provide recommendations on improving common access to diagnosis and treatment of TB and
DR-TB for decision-making

Implementation strategy

A team of managers and employees of institutions in Dushanbe (Department of Health, State
Health Center, Central State Sanitary and Epidemiological Service, 15 State Health Centers), as well
as Tuberculosis Research and Prevention Center NGO, Yerevan, Armenia, was created to implement
IS; the obligations of the parties were spelled out in the Order of the Head of the Department of
Dushanbe

Two CCPPT staff members participated in IS courses from the Special Program for Research

and Training in Tropical Diseases (TDR/WHO), which contributed to a better understanding and
implementation of innovative approaches in intervention strategies. These courses were available
only by invitation of the organizers, which limited access to a wide range of people during the
COVID-19 pandemic. The RE-AIM website (www.re-aim.org) is an open access alternative, but all
materials are in English only

For the evaluation and audit of TB epidemiological surveillance data, specialists undergoing a
study at the practical epidemiology courses of the US Centers for Control (FETP Advance and FETP
Frontline) were involved; the data obtained as a result of the assessment were published in the
scientific and practical journal “Tuberculosis and Lung Diseases”, and also used to train the trainers
and PHC workers

To study the epidemiological characteristics of TB patients before and during the COVID-19
pandemic and the financial burden of TB, a study protocol and questionnaire was developed; the
approval of the Biomedical Research Committee of the Ministry of Health and Social Protection

of the Population of the Republic of Tajikistan was received; teams of researchers were trained; a
pre-test of the survey was carried out with the rejection of questionnaires and the correction of
shortcomings; survey of patients with DR-TB was conducted; data entered in Excel; the database
was sent to the research partners for analysis and joint preparation of a scientific paper

One-day trainings were held for district TB specialists at the CCPPT: training was focused on
understanding the shortcomings in TB diagnosis at the PHC level, providing knowledge about

the routes of transmission, the importance of infection control, the TB diagnostic algorithm, the
principles of TB treatment, contact surveillance and the introduction of chemoprophylaxis. No
payment was provided for trainers and participants; certificates were not issued.

Training of PHC workers: 2-hour seminars were held at the CCPPT; presentation of materials
developed on the basis of a preliminary assessment was used for training; the terms of training of
PHC workers were left to the discretion of district phthisiatricians. Coaches and participants were
not paid; no certificates issued

Internal support from the research team was provided during MAC meetings, weekly meetings,
quarterly seminars, as well as during random test visits of the research team to the city's polyclinics
Established weekly collection of data on detection of patients with suspected TB, registration of TB
and DR-TB at the PHC level

Notes: MAC — medical advisory commission; CHC — city health center; MOHSPP RT — Ministry of Health and Social Protection of the Population of the Republic of Tajikistan;
PHC — primary health care; TB — tuberculosis; DR-TB — drug-resistant tuberculosis; CSSES — Center for State Sanitary and Epidemiological Surveillance; FETP Advance — a
two-year master's program in practical epidemiology from the US Centers for Disease Control (CDC); FETP Frontline — a three-month program on practical epidemiology of

the basic level of CDC

OBCYXXAEHUE

on district TB doctors, depending on the institution, exceeded the
standards established by the Ministry of Health and Social Pro-
tection of the Population of the Republic of Tajikistan, from 2.5 to

WU nossonnno nonyuntb mybokoe noHUMaHue 6apbepoB B 8 times. Due to budget constraints, attracting additional human
obecrneyeHnn NPUBEPKEHHOCTU K PaHHEMY BbIAB/NEHMWIO M afieKBaT-  resources for the assessment process and conducting workshops
HOM anarHoctuke Tb 1 JTY Tb. OcyLuectBuMocTb uccnefosaHua 6bi1a  has become one of the barriers to the implementation of the in-
orpaHuyeHa npobaemamu HexBaTKM LUTATHbIX eauHuL U KBanndu-  tervention strategy, and therefore the focus has been directed
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Tabnuya 2 Pe3ynsmamusHocme UM u npobaemel, C8A3AHHbIE C HUM

CornacHo pekomeHgaLmMam TakTuk RE-AIM co cTOpOHbI PyKOBOACTBA YNpaBaeHUs 34paBO0OXpaHeHus r. [ylwaHbe
ApanTtaumsa 6b110 NOANMCAHO pacnopsaXeHue o BHeapeHun MU, B KOTOPOM pacrnmncaHbl 0683aHHOCTM CTOPOH, YTBEPKAEHbI
OTYETHbIE GpOopMbI ANA eXXEHEAEIbHOMO ANNAEMUONOTMYECKOro Hag3opa 3a Tb, HAnKaTopbl ycnexa. B npouecce
peanusaumm uccnesoBaHmA oT4éTHanA Gopma bbina 3IMeHeHa C YYETOM NPAKTUYECKUX NOTPEeBHOCTEN U peKOMEH-
OaLMI peLLeH3eHTOB Hay4YHOro XKypHana «Ty6epKynés n 60ne3HM NETKMX» MPU PACCMOTPEHMM CTaTbU «INULEMMNO-
IorMYecKmii Haa3op 3a TybepKynésom B 1. [ylwaHbe: nyTM coBepLIeHCTBOBAHMA»
Ha TpeHuHre gna TpeHepos 6bin10 0byyeHo 25 cneymanmctos FU3HT, n3 Hux 15 (13 17) yyacTkoBbix ¢pTU3NATPOB, 2
meacecTpbl, 2 Bpada-nabopaHTa, 6 aAMUHUCTPATUBHBIX paboTHMKoB MU3HT (cTaTuCTbI, 3amecTUTeNnn gMpeKTopa,
BPAYU-KOHCYNbTAHTbI)
10 13 15 06y4YeHHbIX y4aCTKOBbIX Bpayen-GpTM3mMaTpoB NpoBeaun TpeHUHrM Ha yposHe NMMCI (66%), TaK KaK aBa
Bpaya YW B JOPOA0BbLIN OTNYCK, ABa — TPYA0YCTpouauch B Poccuitickolt deaepauun, 1 nepeseséH B agMUHU-
ctpaumio TU3HT
06yueHo 525 paboTtHukos MMCI no Bonpocam BbifiBAeHUA 60bHbIX C NpeanonaraembiMm T, nowarosou pe-
ann3aumun anropmMTmMa AmarHoctukm T, ob6cneqoBaHMI0 KOHTaKTHbIX M OCHOBam siedyeHus Tb Ha yposHe MMCI
(24,4%). Hn13KuiA oxBaT bbin cBA3aH € Tem, YTo bonbluee cBoe paboyee Bpems coTpyaHnku MMCMN nposoanau Ha
y4acTKax, BbIMNOMIHAA NAaH BaKuuHauum npotms COVID-19
MpeacTaBneHne oT4ETOB B HONbLIMHCTBE C/ly4aeB Obl10 BO3OXKEHO HA MeacecTép, ainbo cbopuymy, 06pasLoB.
B TeueHuMe npoekTHOro nepuoaa 15 us 16 yupexxkgeHuii MMVICI yyacTBoBanu B NpeacTaB/ieHUM exeHeneNbHbIX
OTYETOB; B YUPEXAEHMM, HE NPEACTAaBUBLUEM OTYET, WITAT MEACECTPbl GTUIUATPUYECKOW NOMOLUM He bbin npea-
YCMOTpeH
BHeapeHVe MHHOBaALMOHHbIX NOAXOA0B M NpeaoTBpaLleHue pacnpocTpaHeHua J1Y Tb ABnaeTca OCHOBHbIM MPUO-
pPUTETOM rocyaapcTBEHHON NONUTUKM
NHAMKaTOPbI NO BbIABNEHUIO, KOHTPOIMPYEMOMY SIe4eHUI0, 06C1eA0BaHNI0 KOHTAKTHBIX U XMMUONPOdUNAKTUKE
B Pecny6ivke TagXMKMUCTaH BO3/10XKeHbl Ha paboTHmKos MMCII
HepocTtaTouHble 3HaHWA, HaBbIKKU 1 6obluas Harpy3ka Ha megpaboTHUKos MMCI ABAAOTCA OCHOBHbIM NPEnAT-
CTBMEM B peann3aumm HaumoHanbHOM Nporpammbl 3alMTbl HaceneHus ot TybepKynésa
OTCyTCTBME METOANYECKOTO OTAENa, HEXBATKA KaZpOBbIX PecypcoB MO METOAMYECKON NoMoLLM, 6obluas Harpy3ka
No TPEHMHIaM, NCCNef0BaHUAM U SNUAEMUONOTMYECKOMY HAZ30pY Ha ABYX CNeuuasncToB orpaHUYMBanmu BO3-
MOKHOCTb OKa3aHWsA NOALEPHKKM KOMaHAe Y4acTKoBbIX GTU3NaTpoB Ha yposHe MMCIN
Kagposbiii aedunumt Bpadeit $pTmanatpos, OTCYTCTBUE CTUMYNA (HEeA0CTaTOYHasA TapudUKaLmMA y4acTKOBbIX GTU3N-
aTpoB, 3aKPenNEHHbIX 3a onpeaenérHHbimu MU3), oTcyTcTBME noowpeHns GTU3NaTPOB Npu Harpyske (ot 2,5 go 8
pas Bblwe ycTaHoBneHHoro M3C3H PT HopmaTtuBa Ha KaXKA,0ro y4actkosoro ¢ptusmatpa B r. [lywaxbe), obpalyeHue
60/1bHbIX ¢ COVID-19 K y4acTKoBbIM PTU3NATPAM, BbIMOIHAOLWMUM OGHOBPEMEHHO POJIb MY/IbMOHO/IOTOB, CTa/n
bapbepamu B NpoBeAeHMM CeEMMHAPOB BO Bcex L3 ropoaa co ctopoHbl ¢TnsmnaTpos
HepoctaTouHOE KONMYECTBO COOTBETCTBYHOLLMX PECNNPATOPOB A1A MHAMBUAYANbHOMN 3aLWUMTbI NOBbIWANAW BEPOAT-
HoOCTb 3aboneBaHus Tb cpegym paboTHmKos MLU3HT
MpuBneyeHne KagpOBOro NoTeHLMaNa MeapaboTHUKOB cpeaHero 3seHa Morn 6bl 061erYnTb Harpy3Ky Ha Bpayen
OcylecteumocTb  [1OATOTOBKA KaZpOB SMMAEMUO/IOTMYECKON CIYKObI MOTIA CNOCOBCTBOBATL CTAGU/ILHOCTU NPOBEAEHNS EXKEros-
HOM OLLEHKM CUCTEMBI ANMULEMMOIOTMYECKOTO Hag3opa 3a Th
HepoctaTouHoe nnaHMpoBaHWe UCCIef0BaHUA U OLEHKA CTOMMOCTM YCAYT CTaAN NPUYNHOW HEA0BObCTBA KOMAH-
Abl, y4acTBOBaBLUEN B UCCNef0BaHUMN
OrtcyTcTBME nabopaTtopum gns guarHocTnkmn Tb Ha 6ase MU3HT, 3aBucMmocTb oT nabopatopuii PecnybimkaHcko-
ro UeHTpa 3awmTbl HaceneHus ot Tb (PL3HT), HaunoHanbHoM nabopatopmm 06LWECTBEHHOIO 34PaBOOXPAaHEHNA
CTanu bapbepom As1A NoNyYeHUA CBOEBPEMEHHOM MHPOPMALMK O CIydasax c noaTBepKAEHHbIM Th: Bce nabopa-
TOPWUK, pacnonoxKeHHble B [lywaHbe, umenun npamoe nogumHeHme M3C3H PT; gns ycTpaHeHUs gaHHoM npobiembl
nabopaTopHbIn cneunanunct NU3HT cobupan no tenedpoHy nHGopmaLmio o ciyyasx NnoaTsepKAEHHOro Tb n3
nabopatopuii PU3HT, HaunoHanbHoM nabopatopum obLiecTBEHHOTO 34paBOOXPaHEHUSA, AeTCKOW Tb 601bHULbI;
LaHHble M3 HaumoHanbHoW pedepeHc nabopatopum no Tb cobMpanmcb TONbKO 418 YTOYHEHWUA Pe3y/ibTaToB peHo-
TUMNYECKOrO TeCTa Ha N1EKAPCTBEHHYIO YYBCTBUTE/IbHOCTb Y 3aPErMCTPUPOBAHHBIX HA IeYeHMe NaLMeHToB

OxBat

MNpuemnemocTb

B r. ywaHbe 3a nepuod BMeLLaTeIbCTB OTMeYEeH pocT 3abonesaemocTy HaceneHna Tb Ha 2,7% B 2021 roay (49,1
Ha 100 Tbic. HaceneHusa) no cpasHeHuto ¢ 2020 (48 Ha 100 Tbic. HaceneHus)

Temn npupocTa 3abonesaemoctu Y Tb coctasun 11,9% B 2021 no cpaBHeHuto ¢ 2020 T.

CornacHo ot4étam MU3HT 3a 2021 r. apdeKTUBHOCTb eyeHmna T ¢ n1ekapCTBEHHOM YyBCTBUTENbHOCTbIO MBT
ynyywmnack ¢ 87,7% pna koroptbl 2018 roga o 89,1% gna koroptol 2019 r. 1 91% pgns koroptel 2020 1.

Xota apdekTmuBHoCTb neyeHuna NY Tb B r. AywaHbe npesbiwaeTt 80%, TeM He MeHee OHa UMeEeT TEHAEHLMIO K
yxyawenuto ¢ 84,4% pns koroptbl 2018 r. go 83,7% ana koroptol 2019 1. 1 83,1% ana 94,2% 601bHbIX KOrOpPTbI
2020 r., ucxopm, neveHus KoTopbix onpegenéx go 01.02.2022 r.

dddeKTUBHOCTL

Mpvmeyanus: U3 — ropoackol LeHTp 3a0posbs; M3C3H PT — MUHUCTEPCTBO 34paBOOXPAHEHMA U COLMANbHON 3aLWMTbl HaceneHus Pecnybanku Tagskukuctan; MMCN —
nepBUYHas MeanKo-CaHUTapHas nomolb; Tb — Tybepkynés; /1Y Tb — TybepKynés ¢ 1eKapCTBEHHOM YCTOMYMBOCTbIO BO3OYauTENs
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Table 2 IS performance and associated problems

Adaptation

Coverage

Acceptability

Feasibility

Efficiency

According to the recommendations of the RE-AIM tactics, the administration of the Dushanbe Health
Department signed an order on the introduction of IS, which outlined the responsibilities of the parties,
approved reporting forms for weekly epidemiological surveillance of TB, and indicators of achievements. In
the process of implementing the study, the reporting form was updated taking into account the practical
needs and recommendations of the reviewers of the scientific journal "Tuberculosis and Lung Diseases"
when considering the paper "Epidemiological surveillance of tuberculosis in Dushanbe: ways to improve"
25 specialists of CCPPT were educated at the training of trainers, including 15 (out of 17) district
phthisiatricians, 2 nurses, 2 laboratory assistants, 6 administrative workers of CCPPT (statisticians, deputy
directors, medical consultants)

10 out of 15 trained district phthisiatricians conducted trainings at the PHC level (66%), as two doctors went
on maternity leave, two were employed in the Russian Federation, 1 was transferred to the administration
of the CCPPT

525 PHC workers were trained in identifying patients with suspected TB, step-by-step implementation of
the TB diagnostic algorithm, screening contacts and the basics of TB treatment at the PHC level (24.4%).
The low coverage was due to the fact that PHC employees spent most of their working time at the sites,
implementing the vaccination plan against COVID-19

Reporting in most cases was the responsibility of nurses or sample collectors. During the project period,

15 out of 16 PHC facilities participated in the submission of weekly reports; in one institution that did not
submit the report, there was no position of a TB nurse

Introduction of innovative approaches and prevention of the spread of DR-TB is the main priority of the
state policy

Monitoring of indicators for detection, controlled treatment, examination of contacts and chemoprophylaxis
in the Republic of Tajikistan are assigned to PHC workers

Insufficient knowledge and skills, as well as a heavy workload on PHC health workers are the main obstacle
to the implementation of the National Program for Protection of Population from Tuberculosis

The absence of a methodological department, lack of human resources for methodological assistance, a
heavy load of training, research and epidemiological surveillance for two specialists limited the ability to
support the district TB doctors team at the PHC level

Shortage of staff of phthisiatricians, lack of motivation (insufficient financial support of district
phthisiatricians assigned to certain state health centers), lack of incentives for phthisiatricians with the
workload from 2.5 to 8 times higher than the standard established by the Ministry of Health and Social
Protection of the Population of the Republic of Tajikistan for each district phthisiatrician in Dushanbe),
visits of patients with COVID-19 to district phthisiatricians, who simultaneously perform the role of
pulmonologists, have become barriers for phthisiatricians to conducting seminars in all the city health
centers

Insufficient supply of appropriate respirators for personal protection increased the likelihood of TB among
the workers of the CCPPT

Engagement of the nurses could ease the burden on doctors in implementation of the program

Training of personnel in the epidemiological service could contribute to the stability of the annual
assessment of the TB epidemiological surveillance system.

Insufficient study planning and service cost estimation caused dissatisfaction of the study team

Absence of TB diagnostics laboratory on the basis of CCPPT, dependence on the laboratories of the
Republican Center for Protection of Population from TB (RCPPT) and the National Public Health Laboratory
became a barrier to obtaining timely information on confirmed TB cases: all laboratories located in
Dushanbe directly reported to the MOHSPP RT; to eliminate this problem, the CCPPT laboratory specialist
collected information on cases of confirmed TB by telephone from the laboratories of the RCPPT, the
National Public Health Laboratory, and the Children's TB Hospital; data from the National TB Reference
Laboratory was collected only to clarify the results of a phenotypic drug-susceptibility test in registered
patients

In Dushanbe, during the intervention period, an increase in the TB incidence by 2.7% in 2021 (49.1 per 100
thousand population) compared to 2020 (48 per 100 thousand population) was noted

The rate of DR-TB incidence growth comprised 11.9% in 2021 compared to 2020.

According to the CCPPT reports for 2021, the efficacy of drug-susceptible TB treatment increased from
87.7% for the 2018 cohort to 89.1% for the 2019 cohort and 91% for the 2020 cohort. Although the
effectiveness of DR-TB treatment in Dushanbe exceeds 80%, it nevertheless tended to worsen from 84.4%
for the 2018 cohort to 83.7% for the 2019 cohort and 83.1% for 94,2% of patients in the 2020 cohort, whose
treatment outcome was determined before February 1, 2022

Notes: CHC — city health center; MOHSPP RT — Ministry of Health and Social Protection of the Population of the Republic of Tajikistan; PHC — primary health care; TB —
tuberculosis; DR-TB — drug-resistant tuberculosis

21



Tilloeva ZKh Tuberculosis and COVID-19 pandemic

AVICENNA BULLETIN
Vol 24 * No 2 % 2022

250 Puc. 1 /JuHamuKa 8blAsneHuA cry4aes C
218 npednonaeaemsim Tb, pecucmpayuu Tb u
J1Y Tb, kKeapmanel 1-4 2021 2. u kKeapman 1
200 2022 2. Tb — mybepkynés: /1Y Tb — mybep-
181 177 182 Kyné3 ¢ nekapcmeeHHol ycmolyugocmetio,
e 165 Q1-Q4 — keapmarsi 1-4
. 158 159
N 146
150 140 Ml 138 139 142 . . .
RN 31 134 134 136 Fig. 1 Dynamics of detection of suspected
127153 T BTSN \2 o
e e o N i — TB cases, registration of TB and DR-TB,
5] 102 quarters 1-4 of 2021 and quarter 1 of 2022;
gloo ) 94 gg 89 90 83 TB — tuberculosis: DR-TB — drug-resistant
3 tuberculosis, Q1-Q4 — quarters 1-4
2
8
T 50 35 34
s 27 28 24285527 252831 33 27 .25
5 22 17 %4 24 26 26 32 94 53 26, 2. 27 19 17 19 22 27 %6 18 72
2 2y 20 22 25 21 2% 22 17 16/\16 16 15 14 15 20 2.2 15
0
P X P E PP OPD DD D PR DR DD DD DD DD
S S S SIS SIS TSI TSI TSI TS S keaprans

Mpeanonaraemble cnydan T / Suspected TB cases

3apernctpupoBaHHble ciydamn 1Y Tb
Reported DR-TB cases

LIMPOBaHHbIX KaflpoB, HenpaBW/bHbIM NAaHMpoBaHMeM bGroaxKeTa
nccnefosaHusa, 6osbluoit paboyeit HarpysKoi Kak Ha NpOTMBOTY-
6epKynésHyto cayxoy, Tak u Ha MIMCI. Tak, Harpy3Ka Ha y4acTKOBbIX
Bpayen-GpTM3NATPOB, B 3aBUCUMOCTM OT YYPEXKAEHUs, MPEeBblana
HOpMaTuBbl, ycTaHoBneHHble M3C3H PT, ot 2,5 go 8 pas. B cBA3u ¢
OrPaHUYeHHOCTbIO btoyKeTa, MpUBNEYEHUE [OMNONHUTENbHBIX Ka-
[lPOBbIX PECYPCOB ANA NpoLecca OLEHKM U NPOoBeeHNA CeMUHAPOB
CTano ofHUM 13 6apbepoB B peannsaLymm CTpaTernm BMeLLaTeNbCT., B
CBA3M C YeMm aKLEeHT Bbln HanpaB/eH, B OCHOBHOM, Ha YCUEHWE 3NK-
AeMMoNornyeckoro Haasopa 3a J1Y Tb. OrpaHnyeHmem nccnefoBaHua
ABNAETCA TO, YTO B HEM MPUHUMANM yyacte paboTHWKKM CUCTEMDI
3PaBOOXPAHEHMA C HEJOCTATOYHbIM OMbITOM NPOBEAEHWA UCCNEn0-
BaHWIA. [lpyroe orpaHuyeHue 6b110 CBA3AHO C MPUMEHEHMEM AaHHbIX
odULMANBHOM CTAaTUCTMKM MO 3a60N1EBAEMOCTH, MO0 PACCUUTAHHbIX
Ha odMLMaNbHYO CPeAHEroLOBYO YACIEHHOCTb AN1A OLEHKN 3Qbdek-
TUBHOCTV BMELLATENLCTB; NPU STOM CIeAYET YYECTb, YTO AaHHbIV NoA-
XOZ, HE YUMTbIBAET NPOLLECChl MUTPaLmK.

[aHHoe uccnefoBaHve yKasano Ha HeobXoaMMOCTb Pas3BUTUSA
noTeHuMana meapaboTHMKOB CpefHero 3BeHa No HaBblkamM KOMMY-
Hukauum ¢ NMMCII. Ponb MMCI yxe npu3HaHa B KayecTBe Koua B
60pb6e ¢ Tb [20], n TpebyeT HenpepbIBHOTO NOBbILEHUA NOTEHLMANA
[aHHOro noApasAeneHnsa cucTemMbl 34paBooxpaHeHnsa. Npu HegocTa-
TOYHOM obecneyeHnn Bpauyamu, MeapaboTHUKM CpeAHero 3BeHa Mo-
IYT NOKPbITb HEKOTOPbIE NPOTUBOTYOEPKYNESHbIE YCAYTU.

MepBoOHaYanbHoe cHMKeHue yncna cayyaes J1Y Tb 8 2020 r. co-
OTBETCTBYET nepeopueHTauum cayx6 MMCN Ha 6opbby ¢ COVID-19.
3T0 BK/IIOYANO TaKKe nepenpoduanpoBaHne HEKOTOPbIX MeAULMH-
CKMX PabOTHMKOB, OCOBEHHO TeX, KTO paboTaeT B NPOTMBOTYOEpPKY-
NE3HbIX KabuHetax MMCIN, ana gnarHocTMkM U neveHma COVID-19.
B npoaHanusvposaHHol nutepatype PubMed o sausHumn COVID-19
Ha pernctpaumio u neyenue J1Y Tb 66110 ycTaHOBAEHO, YTO NaHAEMUA
COVID-19 3aTpoHyna npoTuBoTybepKynésHble cayKbbl B 33 NpoTUBO-
Ty6epKyNE3HbIX LeHTpax 13 16 cTpaH 3a nepsble 4 mecaua 2020 . [21].

HeoXXMAaHHbIM Pe3ynbTaToM ABUAMCL POCT 3ab01eBaEMOCTH,
nosblweHne apdekTMBHOCTU Nevenna Tb ¢ vyscTBUTENbHOCTBIO MEBT
K npenapatam, CHuxkeHue sdpekTMBHocTU nevenmna Y T6 B8 2021 r. B
[Oywanbe. CneslyeT y4ecTb, 4TO NONYYEHHbIE AaHHbIE CTaTUCTUYECKYIO
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mainly to strengthening the epidemiological surveillance of DR-
TB. Inclusion of the healthcare workers with little research expe-
rience was also a limitation of the study. Another limitation was
associated with assessment of the effectiveness of interventions
using official statistics of the TB incidence or calculated incidence
based on the official average annual values; however, it should
be noted that this approach does not take into account migration
processes.

This study pointed to the need to develop ability of mid-lev-
el health providers to communicate with PHC. The key role of PHC
in TB control has already been recognized [20], and requires con-
tinuous capacity building of this part of the healthcare system.
If the number of doctors is insufficient, mid-level health workers
can cover some TB services.

The initial decline in the number of DR-TB cases in 2020 is
in line with the reorientation of PHC services towards fighting
COVID-19. This also included the retraining of some healthcare
workers, especially those working in PHC TB rooms, to diagnose
and treat COVID-19. PubMed reviewed literature on the impact
of COVID-19 on DR-TB registration and treatment found that the
COVID-19 pandemic affected TB services at 33 TB centers from 16
countries in the first 4 months of 2020 [21].

An unexpected finding was a growth of the incidence rate,
an increase of the effectiveness of treatment for drug-suscepti-
ble TB, and a decrease of the effectiveness of DR-TB treatment
in Dushanbe in 2021. It should be noted that the data obtained
did not show a statistical relationship between interventions and
outcomes.

According to Vasilyeva IA et al (2022) in the Russian Feder-
ation on the background of a continuing decline of the TB inci-
dence, the clinical structure of TB in patients diagnosed in 2020-
2021 worsened compared to 2015-2019, which was manifested
by an increase in the frequency of lung tissue destruction, mas-
sive bacterial excretion (detected by bacterioscopy of sputum),
fibrous-cavernous forms of lung TB. The number of post-mortem
diagnosed TB cases has increased, and the one-year mortality
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CBA3b MEXAY BMELaTeIbCTBAMM U pe3y/ibTaTaMu He NoKasasu.
Mo aaHHbIM Bacunbesoli WA c coasr. (2022) B Poccuiickoin dene-
paummn Ha GoHe NPOAONKAIOLLErocs CHUXKeHWs 3abonesaemoctu Thb,
KNMHWUYECKanA CTPYKTYpa Tb y 60/bHbIX, BbiABAEHHbIX B 2020-2021 .,
YXYALWMAAch No cpaBHeHuto ¢ 2015-2019 rr., YTO NPOABMIOCL POCTOM
4acToTbl AECTPYKLUMM NErOYHOM TKaHW, MACCMBHOMO GaKTepuoBblae-
NeHns (metog GaKTepMOCKONMM MOKPOTbI), GDUOPO3HO-KAaBEPHO3HbIX
dopm Tb nérkmx. Yesenmumnnocb 4yncno cnyyaes Tb, BbIABAEHHOMO NO-
CMEepTHO, BO3POC NOKa3aTe/lb O4HOTOANYHOW NIETANIbHOCTM, YTO CBUAE-
TeNbCTBYET O HEAOCTaTOYHOM BbifiBAEHUM 60/1bHBIX TE B 2020 T. [22].

MHHOBALUMOHHbIe CTpaTernu BO34eWCTBMA Ha bonee LIMpPOKMe
dakTopbl TB, TakMe Kak begHocTb, HegoepaHue, BUY-uHdpekums, Ky-
peHue u anabeT, Hapady ¢ Pa3paboTKoi U NPUMEHEHNEM HELOPOrNX
M [OCTYMHbIX 3KCNPECC-TECTOB MO MECTy OKa3aHMA MeAMLMHCKOW no-
MOLLY, CBA3aHHOM C T, BHEAPEHMEM KPAaTKOCPOYHbIX, 6E30MACHbIX U
3¢ deKTUBHbIX MeToA0B neveHns Th, a Takke apdeKTMBHOMN NPOTUBO-
Ty6EepKyNE3HOI BaKLMHOM, ABAAIOTCA TPETbUM CTONMOM CTPATErMu No
nuvkenaauum T6 [23].

B Pecnybnuke TagsKMKWUCTaH nepBbiii annapat GeneXpert, no-
3BO/IAIOLLMI 33 2 Yaca C MOMEHTA Hayana TeCTUPOBAHWUA ONPEAENUTb
OZHOBPEMeHHO Hanuune Tb M YyBCTBUTENBHOCTU K pUdaMMULIMHY,
6b1n ycTaHoBAeH B 2011 rogy npu noaaep:kke rpaHTa MobanbHoro
doHza no bopbbe co CMUA, Tb 1 manapuen, 4To CTano NepBbiM LWa-
TOM ONA PacLUMpPeHUA PaHHEN AMArHOCTUKM pUdaMMiULMH-YCTONYM-
Boro Tb. B 2014 rozly B pa3/IMuHbIX TPYAHOLOCTYMHbIX PEMMOHAX CTPa-
Hbl 6blAK ycTaHoBAEeHbI ewlé 11 annapaTtos GeneXpert. CooTHOLEHME
3pEKTUBHOCTM AMArHOCTUKM TB Npy NOMOLLM MUKPOCKONMM MA3KOB
1 Xpert MTB Rif 8 2013 roay coctasuno 8% npotus 29% [24].

Opyrum $aKkTopom, cnocobCTBYHOLLMM YNYULIEHUIO AOCTYNA Ha-
CeNeHuA CTpaHbl K AMarHOCTUKE M IeYEHUIO, CTa0 BHEAPEHWME B ABYX
MUNOTHbIX paitoHax cTpaterun BO3 DOTS (HenocpeacTBEHHO KOHTPO-
JIPYEMOe leYeHne KPaTKOCPOYHbIM KYPCOM JIeYEHMA) CHavana npu
noaaepske USAID (2002-2004), pacumpeHue Kotoporo 6biio noa-
[epKaHo co CTopoHbl MobanbHoro ¢doHaa no 6opbbe co CNKA, Tb
1 manapuei. 3a 2004-2007 rr. BHegpeHue cTpatern DOTS noKpbino
BCIO CTpaHy [25].

3a nepuog c anpens 2013 no aekabpb 2015 rr. komaHgoi PLI3HT
6blN1 peann3oBaH NPOEKT Mo CKpuHMHIY T B 1. [ywaHbe Ha ocHoBe
3ano/IHEHWS ONPOCHMKA Ha MOBUNLHbIX TenedoHax Ha yposHe MMCI,
duHaHcupyemblin TB/REACH Stop TB Partnership®: 8 TeueHne ogHoro

4 Innovative approaches to improving case notification through mass
screening and Xpert MTB/RIF usage. https.//stoptb.org/assets/documents/
global/awards/tbreach/w3docs/Republic center of tuberculosis Tajikistan.pdf

3abonesaemoctb JIY TB / Incidence of DR-TB

Norapudmuueckan (3abonesaemocts /Y TB) /

Logarithmic (Incidence of DR-TB)

Puc. 1 TpeHObi 8 OuaeHocmuke /1Y Tb, 0o u 80 8pema
naHoemuu COVID-19 8 lywaHbe

Fig. 2 Trends in DR-TB diagnosis before and during the
COVID-19 pandemic in Dushanbe

rate has grown, which indicates an insufficient detection of TB pa-
tients in 2020 [22].

Innovative strategies to address the broader factors of TB
such as poverty, malnutrition, HIV infection, smoking and diabe-
tes, along with the development and use of affordable and avail-
able rapid-kit tests for TB at the points of PHC, the introduction
of short-term, safe and effective TB treatment options, as well as
an effective TB vaccine, are the third pillar of the TB elimination
strategy [23].

In the Republic of Tajikistan, the first GeneXpert device,
which allows within 2 hours from the start of testing to simulta-
neously determine the presence of TB and its sensitivity to rifam-
picin, was installed in 2011 with the support of a grant from the
Global Fund to Fight AIDS, TB and Malaria, which was the first
step to expand early diagnosis of rifampicin-resistant TB. In 2014,
11 more GeneXpert devices were installed in various hard-to-
reach regions of the country. The ratio of the effectiveness of TB
diagnosis using smear microscopy and Xpert MTB RIF in 2013 was
8% versus 29% [24].

Another factor contributing to the improvement of the
population's access to diagnostics and treatment was the intro-
duction of the WHO DOTS (Directly Supervised Treatment Short
Course) strategy in the two pilot project districts, initially with the
support of USAID (2002-2004), the expansion of which was sup-
ported by the Global Fund to Combat with AIDS, TB and malaria.
For 2004-2007 the implementation of the DOTS strategy covered
the entire country [25].

For the period from April 2013 to December 2015 the RCPPT
team implemented a TB screening project in Dushanbe based
on filling out a questionnaire on mobile phones at the PHC level,
funded by the TB/REACH Stop TB Partnership*: within one year,
TB care workers and PHC health workers were trained, more than
870,000 people were interviewed, as a result of which 10,296
suspected cases were identified, the diagnosis was confirmed
in 1975 cases of all forms of TB [26, 27]. The cost of detecting
of one TB case under the above program was $343 [28]. Thus,
the approach to strengthen the capacity of PHC, the use of Xpert
technology, previously applied in Dushanbe, showed the effec-

4 Innovative approaches to improving case notification through mass
screening and Xpert MTB/RIF usage. https.//stoptb.org/assets/documents/
global/awards/tbreach/w3docs/Republic center of tuberculosis Tajikistan.pdf

213



Tilloeva ZKh Tuberculosis and COVID-19 pandemic

AVICENNA BULLETIN
Vol 24 * No 2 % 2022

roza 6b111 06yyeHbl paboTHUKM TB cnyKbbl M meapaboTHUKM NMMCH,
onpolueHo 6onee 870 000 YenoBsek, B pe3ynbTaTe Yero BbisBneHo 10
296 npegnonaraemblx Cay4aes, AMarHo3 NoaTeepaeH B 1975 cayya-
Ax Bcex popm TB [26, 27]. CToMmocTb BbifBNeHUs ogHOro cnyyan Tb
B paMKax BblleyKa3aHHOM nporpammbl coctasuna $343 [28]. Takum
06pasom, noaxoz no ycuneHuto noteHumana MMCI, ucnonb3oBaHue
TexHonorun Xpert, npuMeHéHHble paHee B [ylaHbe, nokasanu 3¢-
$EKTUBHOCTb BbisiBNEeHNA Tb 60/bHbIX, KaKk U B U, peannsoBaHHOM
€o cTopoHb! MLU3HT.

YBennyeHne Temnos npupocta 3abonesaemoctv Tb u Y T6 B
nepuog peanunsaumun MM no cpaBHEHUIO C NepBbIM rofoM NaHAeMUK
COVID-19, BO3MOXKHO, CBA3AHO C y/yylleHnem BbissneHus Tb 6onb-
HbIX, MyTéM 0by4yeHus paboTHMKoB NMMCI HaBbikam pPacno3HaBaHWUA
npu3HakoB Tb 1 NCN0Nb30BaHUA aNrOPUTMA AUArHOCTUKK Th, uTo co-
otBeTcTBYEeT nonyyeHHbIM Alsdurf H et al [26], a Takxke Jo Y et al [28]
[aHHbIM. TeM He MeHee, peKOMEHAYETCA fanbHellee HabatoaeHne
[NA OUEHKM 3GHEKTUBHOCTU BMELLATENbCTB, a TaKXKe NpUBIeYeHUe
[ONONHUTENbHbIX PECYPCoB ANA NOAAEPXKaHWA YCTOMYMBOCTU BMe-
watenbcts. MHnupaTtmea ESSENCE mokeT 6bITb MCNOIb30BaHa CneLu-
anucTamu obLLEeCTBEHHOMO 34PaBOOXpaHeHUs Ans pacwupeHusa UA
[29].

3AKNIOMEHUE

MmnnemeHTauUMOHHOE MccneaoBaHue, peannsosaHHoe B 2021
rofy C LeNblo YNyYLleHUs AUarHoCTMKM 1 nedenus J1Y TB, 6bino oa-
HVMM M3 NEPBbIX BMELLIATENbCTB, BHEAPEHHDLIX HA YPOBHE OTAENbHOW
AAMUHUCTPATUBHOW €AMHMLbI MECTHOW KOMaHZAOW CNeLyasncToB B
nepuog naHgemun COVID-19 B r. lywaHbe.

PekomeHayeTca obyyeHne KomaHabl MLU3HT HaBblkam niaHu-
POBaHWUA, MOHUTOPUHIA U OueHKM Tb nporpammel, npusneveHue
[LONONHUTE/IbHbIX KaAPOBbIX U GUHAHCOBBIX PECYPCOB A1 OKa3aHwA
METOAMYECKON PaboTbl, NOBbLILIEHWE MOTUBALMM MPUBAEKAEMBIX U
NPUBAEYEHHBIX cneunanmcToB. C y4ETOM pesynbTaTUBHOCTU 0byye-
HMA paboTHMKoB MMCIM peKOMeHLOBAaHO NPOBEAEHWE Nepuoauye-
CKUX LieNeHanpaB/ieHHbIX 0by4yatolyx CEMUHAPOB AA OCHOBHbIX
UCNONHUTENEN NPOTUBOTYOEPKYNESHOM MpOrpammbl — Bpayven w
cpegHero megnepcoHana MMCII. MpuBMTME OPATOPCKUX HABLIKOB
y meacectép Tb cnyxbbl, opraHM3auma OHNaH CEMUHAPOB A8 Me-
ApaboTtHukos MMCI morn 6bl 061erynTb HarpysKy Ha ¢pTM3MaTPOB
W YAYYLUTD 3HAHMA U HaBblKM paboTHMKoB MMCIM no AMarHocTuKe u
neyennto Tb u NY Tb.

tiveness of detecting TB patients, as well as the IS implemented
by the CCPPT.

The increased incidence rate of TB and DR-TB during the IS
period compared to the first year of the COVID-19 pandemic may
be explained by the improved detection of TB patients due to PHC
workers training to recognize the signs of TB and use the TB diag-
nostic algorithm, which corresponds to the data obtained by Als-
durf H et al [26] and also by Jo Y et al [28]. However, further fol-
low-up is recommended to assess the effectiveness of undertaken
measures, as well as additional resources need to be mobilized to
maintain the sustainability of their results. The ESSENCE initiative
can be used by public health professionals to expand IS [29].

CONCLUSION

The IS, introduced in 2021 to improve the diagnosis and
treatment of DR-TB, was one of the first programs implemented
at the level of a separate administrative unit by a local team of
specialists during the COVID-19 pandemic in Dushanbe.

It is recommended to develop the CCPPT team skills of plan-
ning, monitoring and evaluating the TB program, attracting addi-
tional human and financial resources to streamline methodologic
work, and increasing the motivation of involved and attracted
specialists. Taking into account the effectiveness of PHC workers
training, it is recommended to conduct regular targeted training
workshops for the main executors of the anti-TB program - doc-
tors and mid-level health providers of PHC. Development of pub-
lic speaking skills among TB nurses, organization of online sem-
inars for PHC workers could ease the burden on TB doctors and
improve the knowledge and skills of PHC workers in TB and DR-TB
diagnosis and treatment.
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POAb DPHAOTEAUMAABHON ANCOYHKIIVN B ITATOI'EHE3E INEYEHOYHOM
HEAOCTATOYHOCTMU ITP1 MEXAHMYECKOMU JKEATYXE

M.K.TYAOB!, K.P. PY3MBOM30AA% C.M. ABAYAA0304A3, B.I. CA®APOB!

1 Kadeapa obmert xupyprun Ne 1, Taa>XKuKcKuii rocyAapCTBeHHBI MeAULIMHCKII yHuBepcuteT uM. AGyaan nubun Cuno, Aymante, Pecrrybanka Tagxxukucran
2 Kadeapa xupypruuecknx 6oae3neit No 1, Taa>XMKCKmi1 rocyAapcTBeHHBIN MeAVIIMHCKUI yHuBepcuTeT uM. AGyaan nubnn Cuno, Adymanbe, Pecriy6anka Taa-
SKUKUCTaH

3 Kadeapa srmmaemmoaorun, TagKuKCKmit rocyAapCTBeHHBI MeAUIIMHCKIT yHUBepcuTeT uM. AGyaan noun Cuno, Adymanbe, Pecrrybanka Tagxukucran

Llenb: M3yunTb 3HaUEHMeE 3HAOTeNNANbHOM ANCHYHKLMM B NaToreHe3e neyéHouHoi HegoctatodHocTv (MH) npu mexaHUYecKow wenTtyxe 4obpokade-
CTBEHHOTO reHesa (MXAr).

Martepuan U meToabl: UCCef0BaHUE OCHOBAHO Ha aHa/M3e Pe3ynbTaToB KAMHUYECKOTO 06cnenoBaHNsA 68 60NbHbIX C Pa3NIMYHON CTENEHbBIO TAMKECTU
MMAT. Ons oueHKM cTenenu Taxect MEAT ncnonb3oBanack Knaccuomkauma, npeanoxeHHan .M. fanbnepuubim (2012 r.). Taxkects MMKAT knacca A
oTmeuyanach y 28 (43,7%) naumeHToB. bonbHbIX € Knaccom B Taxectn MMAT 6bi10 20 (36,5%), ¢ knaccom C — 20 (19,8%), y KOTOpbIX BbIAM AMArHOCTH-
poBaHbl cencuc, sHuepanonaTMa 1 MOHo- 6O NOAMOPraHHAA HEAOCTAaTOYHOCTb. [N OLEeHKU ANCOYHKLMM IHAOTENNUA U e€ 3HAYEHWA B nMaToreHese
MXAI 1 Ne4EHOYHOI HEAOCTAaTOMHOCTM BbINN M3yYEeHbl YPOBHM MAPKEPOB IHAOTENMANbHOW ANCOYHKLMM B KPOBM NPU Pa3NNYHbIX CTENEHAX Bblpa-
KEHHOCTM TaxkecTn MK

Pesynbratbl: nporpeccuposarHme MKAN, ocobeHHo npu knacce B u C, cnocobcTtBoBano bonee BbipaxKeHHOMY M3MEHEHUIO NOKa3aTeneil MapKEpPoB 3H-
[0TeNnanbHoN AUCOYHKLMM U IHAOTOKCEMUM, MPUBOSALLMX K Pa3BuTUIo MH. Tak, NoBbllWeHME YPOBHA MONEKY/ cpefHen macchl Y 601bHbIx ¢ MK,
ocnoxHEHHOW MH, gocturano 0,97310,68 yca.ead, a npu HaauumMm xonauruta — 0,1274+0,7 ycn.en; YpOBHU AMEHOBOrO KoHblorata ([K) coctasuam
1,58+0,17 mmonb/mn nnasmbl 1 1,97+0,10 mmosib/MA nnasmbl; ManoHosoro avanbaernaa (MAA) — 3,9+0,12 v 4,8+0,16 HMONb/MN NAa3Mbl; CHU-
eHune ypoBHs okcuaa asota (Il) — 4o 19,241,3 MkMonb/n n 16,4£1,4 MKMONb/N 1 ypOBHA TpoMBoMoAy/IMHA — A0 78,6+5,4 nr/mn n 53,4+4,3 nr/mn
COOTBETCTBEHHO. IME/I0 MecTO 3HauMUTe/IbHOE NOBbILWEHWE NOKa3aTeNein LMPKYIMPYIOLMX AeCKBAaMMPOBaHHbIX aHgoTennoumtos (LA3) go 8,4+0,1
%/100 mKn 1 13,9£1,2 %/100 MK 1 ypoBHSA 3HAOTennHa-1, gocturaswero 1,240,07 dmonb/mn 1 1,4+0,05 GMoNb/MA COOTBETCTBEHHO, MPUUUHOM
yero ABUNACh aKTUBaLLMA CBOBOAHDBIX pasnKanos. Kpome TOro, oTMeYeHO yBeanyeH1e auameTpa noptanbHoi BeHbl (1,024£0,03 cm 1 1,921+0,02 cm), a
TaKKe nHeitHoi (19,8+1,3 cm/cek 1 25,111,4 cm/ceK) u 06bEMHOM (1321+124 mn/muH 1 16471140 M1/MUH) CKOPOCTEN KPOBOTOKA.

3aKnioueHue: Takum obpasom, No mepe nporpeccupoBanmn Taxkectn MK (knacc B u C) HabntogatoTcA 3HaUMTeNbHbIE U BbIPaXKeHHbIe U3MEHEHUSA
B NOKAa3aTeNAX OKCUAAHTHOM SHAOTOKCEMMUM, TMMOKCUUU LLUTOKMHOBOTO NPOdUAA, @ TaKKe BblpaKeHHbIe HapyLeHMA KPOBOOOPALLEHMA B NEYEHM,
NPAMO KOPPENUpYtoLLMe € BbIPaXKEHHOCTbIO 3HAOTENNANbHON AUCOYHKLMM, ABNAIOLLENCA BeLyLMM MEXaHU3MOM Pa3BUTUA NEYEHOUYHOW HeLoCTa-
TOYHOCTW.

KntoueBble CNOBa: MeXAHUYECKAA Heamyxa, X0necmas, XoAemus, XonaHaum, OucgyHKyus sH0omenus, ne4éHoYHas HedocMmamo4HoCMb.

Ona untuposaHnusa: fynos MK, Pyanboitsoga KP, A6aynnoszoga CM, Cadapos BU. Ponb aHAoTeMaNbHOM AUCYHKLMM B NaTOreHe3e neYéHoYHON Hepo-
CTaTOYHOCTM NMPU MEXaHUYECKOM KenTyxe. BecmHuk AsuyeHHeol. 2022;24(2):218-28. Available from: https://doi.org/10.25005/2074-0581-2022-24-2-218-228

THE ROLE OF ENDOTHELIAL DYSFUNCTION IN THE PATHOGENESIS OF LIVER
FAILURE IN OBSTRUCTIVE JAUNDICE OF BENIGN ORIGIN

M.K. GULOV?, K.R. RUZIBOYZODA? S.M. ABDULLOZODA?, B.I. SAFAROV!

1 Department of General Surgery Ne 1, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan
2 Department of Surgical Diseases Ne 1, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan
3 Department of Epidemiology, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

Objective: To study the role of endothelial dysfunction in the pathogenesis of liver failure (LF) in obstructive jaundice of benign origin (OJBO).
Methods: The study was based on the analysis of the results of a clinical examination of 68 patients with varying degrees of OJBO severity. For the
determination of the severity of OJBO the classification proposed by Galperin El (2012) was used. The class A severity was noted in 28 (43.7%) patients,
class B—in 20 (36.5%) patients. The class C was determined in 20 (19.8%) patients which developed sepsis, encephalopathy, mono- or multiple organ
failure. To assess endothelial dysfunction and its significance in the pathogenesis of OJBO and LF, the levels of markers of endothelial dysfunction in
blood were assessed in patients with OJBO at various degrees of its severity.

Results: The progression of OJBO, especially in patients with class B and C, contributed to a more pronounced changes of the level of markers of
endothelial dysfunction and endotoxemia, leading to the development of LF. Thus, the increase in the level of mid-molecules (MM) in patients with
0JBO complicated by LF reached 0.973+0.68 units, while with cholangitis added it comprised 0.1274+0.7 units; conjugated dienes (DC) levels were
1.58£0.17 mmol/ml of serum and 1.97+0.10 mmol/ml of serum; malondialdehyde (MDA) — 3.940.12 nmol/ml of serum and 4.8+0.16 nmol/ml of
serum; the level of nitric oxide (NO) decreased up to 19.2+1.3 umol/l and 16.4£1.4 umol/l and the level of thrombomodulin — up to 78.6+5.4 pg/ml and
53.4+4.3 pg/ml, respectively. There was a significant increase in the indices of circulating desquamated endotheliocytes (CDE) up to 8.4+0.1 %/100 pl
and 13.9+1.2 %/100 pl; and the level of endothelin-1 reached 1.240.07 fmol/ml and 1.4£0.05 fmol/ml, respectively, which was caused by the activation
of free radicals. In addition, there was an increase in the diameter of the portal vein (1.02£0.03 cm and 1.921+0.02 cm), as well as linear (19.8+1.3 cm/
sec and 25.1+1.4 cm/sec) and volumetric (1321£124 ml/min and 1647+140 ml/min) blood flow velocities.

Conclusion: With the progression of the OJBO (class B and C), significant and pronounced changes were found in the indicators of oxidative endotoxemia,
hypoxia and cytokine profile, as well as marked circulatory disorders in the liver, directly correlating with the severity of endothelial dysfunction, which
is the leading mechanism for the LF development.

Keywords: Obstructive jaundice, cholestasis, cholemia, cholangitis, endothelial dysfunction, liver failure.
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BBEAEHME

MaTonorns opraHoB renaTonaHKPeaTobMAMAPHOIN 30HbI 3aHW-
MaeT O4HO M3 BeAyLMX MECT Cpeay NPUYMH MeXaHUYECKOMN KenTyxm
nobpokayectBeHHoro reHesa (MMAr) [1, 2]. Heobxoanmo oTMeTUTD,
yto B 30-70% cnyyaes npuumHon MKAT agnaetca KENYHOKaMeHHanA
6onesHb (MKKB) 1 eé ocnoHeHus, B 20-30% — pybLoBbIe CTPMKTYPbI,
B 6-8% — NPOPbIB IXMHOKOKKOBbIX KUCT B XKENUHbIE MPOTOKM MO0 WX
cpasnenue, B 4-3% cnyyaes M/l pa3BmBaeTca Npu BPOXKAEHHbIX U
NPUOBPETEHHDIX BOCNANUTENbHbIX 33001€BAHNAX NEYEHWN N KETYHBIX
NMPOTOKOB, a TaK¥Ke ro/I0BKM NOAKENYL0UHOM Kenesbl [3-5].

CTOWUT OTMETUTb, YTO MPU BOCNANIUTENBHOM MOPAXKEHUUN BUAU-
apHbIX NPOTOKOB Y MaumeHToB ¢ MK N10KaNbHO BO3HUKAIOT FHOW-
HO-AECTPYKTUBHbIE M3MEHEHWs, a TaKKe OTMEYAlTCA CUCTEMHble
HapyLUeHNs, CNoCcoBCTBYIOLME PA3BUTUIO TAXKENOWM IHAOTOKCEMUM U
3HAUUTENbHOMY HapyLEeHUO GYHKLMKM SHAOTENUA, NPU STOM YyBENU-
UMBAETCA YaCTOTa JIeTa/lbHbIX MCXOA0B B NOC/Ae0MNepaLroHHOM nepu-
ofe, BapbupytoLas ot 12 go 60% [6-8].

C apyroii cTopoHbl, pa3suTtne MK 3ameTHo ycyrybnset obuiee
cocTosHMe 60NbHbIX, BBUAY PA3BUTUA PAAA OCNOKHEHWM, HAUMHAA OT
rHOWMHOTO XOIaHr1Ta, XONIaHTMOTeHHbIX abCLLECCOB M KOHYas NeYyéHou-
HOM AMChYHKUMEN, sHLedanonaTMen U MHbIMU OCNOXKHEHUAMMU, KO-
TOpbIE B pe3yNbTaTe CTAHOBATCA NPUUYMHAMM PA3BUTMA NONMOPTaHHOM
HeZoCTaTouyHOCTM [9-13]. BO3HMKLLME XONECTas, KENYHas rmnepTeH-
31 U axONUA MHAYLMPYIOT MUTOXOHAPUANbHYIO AUCPYHKLMIO rena-
TOUMTOB [14]. BaXKHbIM, B 3TO CBA3M, ABNAETCA U3YyYEHME NAaTOTEHETH-
YECKMX MEXaHM3MOB Pa3BUTUA NEYEHOYHOM HegocTaTouHocTH (MH) y
60onbHbIX ¢ MEKAT Ha doHe pa3BUTUA IHAOTENMANBHON ANCYHKLMM,
06YyCcNOBNEHHOM HapyLleHneM KpoBOOBPaLLEHUS B NEYEHM, TUMOKCHU-
el M NpoLeccamm NEPEKUCHOTO OKUCNEHMA IMNUAOB.

BbllleyKa3aHHble [0BOAbI CBUAETENbCTBYOT 06 OTCYTCTBUM
TOYHbIX KPUTEPUEB OLEHKM COCTOAHUA SHAOTENMUANBHON GYHKLMK Y
601bHbIX ¢ MHKAT, 0CNOMKHEHHOM XONaHrMTOM 1 MH.

LLENb NCCNEQOBAHUA

M3yumnTb 3HaUEHME 3HA0TENMANbHOM AUCYHKLMM B NaToreHese
neyY&HOYHOM HeA0CTAaTOYHOCTU NMPU MEXaHUYECKOM KeNTyxXe J06POoKa-
YEeCTBEHHOTO reHesa.

MATEPUAN U METOAbI

BbifIM M3yyeHbl pe3ynbTaThl UCCIeAoBaHNsA 68 60/bHLIX C pas-
JIMYHOM cTeneHblo TakecT MK,

K Kputepuam oueHKku cteneHmn Taxkectn MKl Takxke, KaKk 1 B
KnaccudmKkaumm 3.U. fanbnepuHa (2012) [15], 6blAn OTHECEHbI NOKa-
3aTens ypoBHA 06LLero 6unnpybrHa B KPOBU U HAZIMUME OCNIONKHEHUIA
(xonaHruTa, opraHHoOM HeAOCTaTOYHOCTH, SHLEedaNONaTUM, CUHAPOMA
CUCTEMHOW BOCMANUTENbHOW PEaKLMK, TaCTPOUHTECTUHA/BHBIX KPO-
BOTEYEHWI) M NPUYMHHBINA daKTOp (XONeLoXoNnTnas, renatonunTmas,
napasuTapHble NopayKeHus, pybLoBas CTPMKTYpa, KUCTO3HOE nopa-
YKEHWE, XPOHUYECKMIA NMaHKPeaTuT, a TaKKe CTeHOo3 6o/bworo ayo-
[leHaNIbHOTO COCOYKA M MOCNE0NepaLMOHHAR KeNTyxa). BolbpaHHbIM
npu3HaKam NpUcBoeHbl bannbHble oueHKkM oT 1 go 5. C yuétom 6annb-
HbIX OLLEHOK bblNK BblaeneHb! Knaccbl Takectn MKAT (A, B, C).

INTRODUCTION

The pathology of the organs of the hepatobiliary-pancreatic
system occupies one of the leading places among the causes of
0JBO [1, 2]. It should be noted that in 30-70% of cases, the cause of
0JBO is cholelithiasis and its complications, in 20-30% — cicatricial
strictures, in 6-8% — a rupture of echinococcal cysts into the bile
ducts or their compression, in 3-4% of cases OJBO develops due to
congenital and acquired inflammatory diseases of the liver and bile
ducts, as well as of the head of pancreas [3-5].

It should be noted that with inflammatory lesions of the bil-
iary ducts patients with OJBO develop local purulent-destructive
changes as well as systemic lesions contributing to the develop-
ment of severe endotoxemia and significant endothelial dysfunc-
tion, while the mortality rate in the postoperative period increases,
varying from 12 to 60% [6-8].

On the other hand, the development of OJBO significantly ag-
gravates the general condition of patients, due to the development
of a number of complications, ranging from purulent cholangitis,
cholangiogenic abscesses and ending with hepatic dysfunction, en-
cephalopathy and other complications, which as a result become
the causes of multiple organ failure [9-13]. The resulting cholesta-
sis, biliary hypertension, and acholia induce mitochondrial dysfunc-
tion in hepatocytes [14]. In this regard, it is important to study the
pathogenetic mechanisms of the development of LF in patients
with OJBO on the background of progressing endothelial dysfunc-
tion caused by circulatory disorders in the liver, hypoxia, and lipid
peroxidation (LPO) processes.

The above arguments indicate the absence of precise criteria
for assessing the condition of endothelial function in patients with
0JBO complicated by cholangitis and LF.

PURPOSE OF THE STUDY

To study the role of endothelial dysfunction in the pathogen-
esis of LF in OJBO.

METHODS

The results of a study of 68 patients with varying degrees of
0JBO severity were assessed.

The criteria for assessing the severity of OJBO and the clas-
sification by Galperin El (2012) [15] included the indicators of the
level of total bilirubin in blood, the presence of complications
(cholangitis, organ failure, encephalopathy, systemic inflamma-
tory response syndrome, gastrointestinal bleeding), the causative
factor (choledocholithiasis, hepatolithiasis, parasitic lesions, cic-
atricial strictures, cystic lesion, chronic pancreatitis, as well as
stenosis of the major duodenal papilla and postoperative jaun-
dice). The selected features were scored from 1 to 5. Taking into
account the scores, the severity classes of the OJBO (A, B, C) were
determined.

There were 28 (41.2%) patients with OJBO class A severity ad-
mitted to the hospital in the first 2-4 days from the onset of the
disease with or without concomitant cholangitis and relatively low
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MauueHToB ¢ Knaccom A Taxkectn MMKAT 6bino 28 (41,2%), koTo-
pble MOCTYNWAN B CTAaLMOHap B nepsble 2-4 CYTOK OT HaYana passuTUA
3a60/1€BaHUA C HaIMUMEM COMYTCTBYIOLLETO XONAHTMTa UK 6e3 Hero u
C OTHOCUTE/IbHO HU3KMMM NOKa3aTensamm obuuero bunmpybuHa (meHee
60 MKMOsb/n). MpU3HAKK Hanuma XxonaHruTa Bblan obHapysKeHbl y 9
(13,2%) naupeHTOB. B COBOKYNHOCTM CymMa 6ann0B cocTaBmaa 4o 5.

BonbHbIX ¢ Knaccom B Taxkectn MXKAT 6bino 20 (29,4%), KoTo-
pble nocTynuau cnyctsa 6-10 AHel OT MOMeHTa Havana 3abonesaHus
C KOHUEHTpaLumen obuiero 6unampybrHa B Kposu ot 60 go 200 mk-
MOJIb/A, C HAIMYMEM XONAHTUTA M BTOPOrO OC/I0XHeHWA 3a6oneBaHus
(cMHApOM cucTeMHOM BOCNANUTENbHOM peaKkumm, KposoTedeHue, MH
1 gp.) unu 6es TakoBoro. Mpu HaMYMK BTOPOTO OCNOXKHEHMS K OLLEH-
Ke COCTOAHMA NaumeHToB fobasnanu 7-12 6annos. Kpome TOro, K
Knaccy B 6b1am oTHeceHbl 60/1bHbIE, KOTOPbIE NOCTYNW/M B CTALLMOHAP
cnycta 2-5 gHelt nocne Havyana 3ab6oneBaHNA C HAZIMYMEM XONaHTUTa
1 BTOPOrO OC/IOXKHEHWSA, BCIEACTBUE YETO K OLIEHKE COCTOAHUA TaKMX
nauueHToB gobaenanu 6-7 6annos. B uenom cymma 6annos gaHHoro
Knacca coctasua ot 6 go 15.

MauueHToB ¢ Knaccom C Taxkect MXAM 6bino 20 (29,4%), v
KOTOPbIX, KPOME MOBbIEHMA YPoBHA bunnpybuHa 6onee 200 MK-
MO/b/N, TaKsKe BblIM AMarHoCTUPOBaHbl cencuc, aHuedanonatmsa u
MOHO- IM60 NONMOPraHHas HeLLOCTaTOUHOCTb. B COBOKYNHOCTM cyMMa
6annos 6bina bonee 15.

[na 13yyeHMs NaTOreHETUHYECKUX MEXaHW3MOB SHAOTeNMasb-
HOW AMCOYHKUMM U 3HZOTOKCeMMM BONbHLIM NpoBoauau nabopa-
TOpPHbIE MeToAbl MccnenoBaHusA. KOHUEHTpaUmMo MOJEKyn cpes-
Heir maccbl (MCM) B CblIBOPOTKE KPOBM MCCNefoBann cnocobom
renb-punsTpaumum Ha cedagekce G-25 («Pharmacia», Sweden) c
nocneayloLei AeToKCMKaumen ¢ ucnonb3oBaHem cnocoba Heno-
CPEeACTBEHHOW CNEKTPOPOTOMETPUM MpU A/IMHE BONHbI 210 HMm. OnA
onpeaeneHuns nokasarenen nepekncHoro okmucaexnms amnugos (NON),
B YaCTHOCTM COAEPXaHMA ManoHOBOro auanbaernga (MOA) ncnonb-
30Banca metog CtanbHol WA, fapuwsunm TT (1977) B MogudmKkaumm
AHpgpeesoit JIN ¢ coasT. (1988); ypoBeHb cofep:KaHMA AMEHOBOTO
KoHbtoraTa (JK) onpegensanu no metoay Faspunosa Bb. [na nsyye-
HWUA 3HAOTENNANIBHON AUCOYHKLUMM ONpesaenanv CoAepKaHne sHao-
ToKcuHa (3T) B Nnasme KPoBM € MOMOLLbIO CTaHAapToB — LAL-TecTa.
KoHueHTpaumio C-peaktvBHoro 6enka (CPB) oueHuBanu metomom
KMHETMYECKON TYPOOMETPUM C NaTEKCHbIM YCUNEHWMEM Ha aBTOMATH-
YECKOM MMMYHOXMMMYECKOM aHanu3aTtope cneuyduyeckmnx benkos
800 dpupmbl «Beckman Coulter» (USA), KONMYECTBO LIMPKYAUPYHOLMX
[eCKBaMMpPOBaHHbIX aHAoTenmouuToB (LLJ3) onpegensnn metogom
Hladovec J (1978), 8 mogndwmkauum MeTpuwesa HH ¢ coast. (2001).
YpoBeHb OKCMAA a30Ta U ero MeTabonnUToB YCTaHaBMBAAM MO METO-
4y Metenbckoii BA (2005). Ans onpeneneHus ypoBHA WHTEPENKu-
Ha (WU1-6) n daKkTopa Hekposa onyxonel (PHOA) B nepudepuyeckom
KPOBW MCMONb30BaAACA MMMYHODEPMEHTHbIN METOZ, C MPUMEHEHUEM
TecT-cucTem npomssogacTea 3A0 «BekTop-bect» (Poccus). Mokasatenu
TPOMBOMOZY/IMHA B CbIBOPOTKE KPOBM Obln onpeseneHbl UMMYHO-
bepMeHTHbIM METOAOM C UCnosb3oBaHMem Habopos «CD141 ELISA
KIT» (BioVendor-Laboratorni medicina, Czech Republic).

Kpome Toro, BbINOAHANOCH Aonnaeporpadunyeckoe nuccaenosa-
HWE NMHeHOM 1 06BEMHO CKOPOCTEN KPOBOTOKA B BOPOTHOM BeHe
C NPUMEHEHMEM LLBETOBOIO LOMNMN/IEPOBCKOrO KAPTUPOBAHMSA Ha anna-
pate Acuson CV70 (Siemens, Germany) ¢ IMHENHbIMU 1 CEKTOPHLIMU
AaTymKamm yactoToit 3,5 u 5 MIu. Jns cpaBHEHUA C HOPManbHbIMM
roKasaTeNamu NoPTaNbHOrO KPOBOTOKA Bbino obcnesosaHo 20 340-
pOoBbIX LOOPOBO/bLEB.

CraTncTnyeckas 0bpaboTka maTepurana NnpoBoAMAaCch C UCNONb-
30BaHMEM CTaTUCTMYECKOW mporpammsbl «Statistica 10.0» (StatSoft
Inc., USA). HopmanbHOCTb pacnpesaeneHus BbI6OpPKM OLEeHMBanu no
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level of total bilirubin (<60 umol/ 1). Signs of cholangitis were found
in 9 (13.2%) patients. The total score was up to 5.

There were 20 (29.4%) patients with OJBO class B, admit-
ted 6-10 days after the onset of the disease with 60-200 umol/I
total bilirubin in blood, with cholangitis and with/without another
one complication of the disease (systemic inflammatory reaction,
bleeding, LF, etc.). In the presence of the second complication, 7-12
points were added to the assessment of the patient’s condition. In
addition, patients who were admitted to the hospital 2-5 days af-
ter the onset of the disease with cholangitis and any one another
complication were assigned to class B, as a result 6-7 points were
added to the assessment of the patient’s condition. In general, the
total score for this class ranged from 6 to 15.

There were 20 (29.4%) patients with OJBO class C, who, in ad-
dition to the value of bilirubin >200 pmol/l, were also diagnosed
with sepsis, encephalopathy, and mono- or multiple organ failure.
The total score was over 15.

To study the pathogenetic mechanisms of endothelial dys-
function and endotoxemia, patients underwent laboratory testing.
MM in blood serum were determined by gel filtration on Sephadex
G-25 (Pharmacia, Sweden) followed by detoxification using direct
spectrophotometry at a 210 nm wavelength. To determine the in-
dicators of lipid LPO, in particular the content of MDA, the method
of Stalnaya ID, Garishvili TG (1977) was used modified by Andreeva
LI et al (1988); the level of DC was determined by the method of
Gavrilov VB. To study endothelial dysfunction, the content of en-
dotoxin (ET) in blood plasma was determined using LAL test. C-re-
active protein (CRP) was assessed by latex-enhanced kinetic tur-
bometry using an automatic immunochemical analyzer of specific
proteins 800 from Beckman Coulter (USA), the number of CDE was
determined by the method of Hladovec J (1978), in modifications
Petrishcheva NN et al (2001). The level of NO and its metabolites
was determined according to the method of Metelskaya VA (2005).
To determine the level of interleukin (IL-6) and tumor necrosis fac-
tor (TNFay) in peripheral blood, an enzyme-linked immunosorbent
assay was used with test systems manufactured by Vector-Best, Ltd
(Russia). Serum thrombomodulin values were determined by en-
zyme immunoassay using CD141 ELISA KIT (BioVendor-Laboratorni
medicina, Czech Republic).

In addition, a Doppler study of the linear and volumetric
blood flow velocities in the portal vein was performed using color
Doppler mapping on the Acuson CV70 device (Siemens, Germany)
with linear and sector transducers with a frequency of 3.5 and 5
MHz. For comparison with normal parameters of portal blood flow,
20 healthy volunteers were examined.

Statistical processing of data was carried out using the "Statis-
tica 10.0" software (StatSoft Inc., USA). The normality of the sam-
ple distribution was assessed using the Shapiro-Wilk test. Quanti-
tative indicators were described as mean value and standard error
(M41SE), qualitative indicators were described as shares. For paired
comparisons of quantitative indicators in independent groups, the
Mann-Whitney U-test was used. When comparing more than 2
groups, the Kruskal-Wallis H-test was used. Differences were con-
sidered statistically significant at p<0.05.

RESULTS

Indicators of endothelial function in patients with varying de-
grees of OJBO severity are presented in Table 1.

The progression of QJBO, endotoxemia, as well as a sig-
nificant accumulation of LPO products in the liver parenchyma
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Kputepuio Lanmpo-Yunka. KonnuectseHHble NOKasaTenn onucaHbl B
BUAE CPEAHETO 3HAUEHWA W CTaHAAPTHOM OWKBKM (M1SE), KauecTBeH-
Hble — B BUAe fonelt. Mpy napHbIX CPaBHEHUAX KOMYECTBEHHbIX MO-
KasaTenein B He3aBMUCMMbIX rpynnax npumeHanca U-kputepuii MaH-
Ha-YuTHW. Mpun cpaBHEHUM Bonee 2 rpynn npumeHanca H-kputepuit
Kpyckana-Yonnuca. Pa3nnuma ctaTUCTUYECKM CYUTANNCH 3HAYMMbIMU
npu p<0,05.

PE3YNbLTATbI

MokazaTenu cocToAHUA GYHKLMM SIHAOTENNA Y NALMEHTOB C pas-
JIMYHOW cTeneHbto TaxkecT MMKAT npeacTaBieHbl B Tabn. 1.

MporpeccuposaHne MK/, SHAOTOKCEMMM, A TaKKe 3HAUUTENb-
HOe CKoMeHWe NPOAYKTOB NePeKUCHOro oKMcaeHus amnuaos (MOJ)
B MapeHx1Mme neyeHn cnocobcTBOBasO YBEINYEHWMIO NOKa3aTenen co-
CTOAHWA 3HAOTENMANbHOMN GYHKUMKM, ocobeHHo npu MKAT Knacca B
1 C. Tak, ypoBeHb s3HA0TeNMHA-1 npu TAxKecTH enTyxu B u C coctasun
0,9+0,1 dpmonb/mn 1 1,320,1 pmonb/mn, cooTBeTCTBEHHO. O TAXKECTH
NOBPEXAEHWA 3HAOTENNA CBUAETENbCTBOBAAO U CHUKEHUE YPOBHA
okcuaa asota (NO) npm MMKATI knacca B — go 21,3+2,1 MKMoAb/n 1
knacca C — ao 16,8+1,4 MKMonb/n. B pesynbrate HapylleHWs QyHK-
LIMOHA/IbHOM CNOCOBHOCTM 3HAO0TENNI He NPOAYLMPYET A0CTaTOYHOE
konunuectso NO, npu 3TOM yBeNNYMBAETCA BbIPabOTKa LIUTOKUHOB, YTO
NPUBOAMT K YCyrybneHMio BOSHUKLLMX FeMOAUCLIMPKYIATOPHBIX NPO-
Lleccos B neveHn. 06 3TOM CBUAETENbCTBYET 3aMETHOE YBEIMYEHUE Y
nauuneHToB ¢ MM co cteneHbto TaskecTn B 1 C nokasatenei nposoc-

Tabauya 1 Moxkazamesnu cOCMOAHUA hyHKUUU 3HOomenus
y nayueHmos ¢ MAI, M+£SE

contributed to an increase of the values of endothelial function
indicators, especially in OJBO class B and C. Thus, the level of en-
dothelin-1 in OJBO class B and C was 0.9+0.1 fmol/ml and 1.3#0.1
fmol/ml, respectively. The severity of endothelial damage was also
evidenced by a decrease in the level of NO in OJBO class B up to
21.3+2.1 umol/l and in class C — up to 16.8+1.4 umol/I. As a result
of the functional impairment the endothelium did not produce suf-
ficient amount of NO, while the production of cytokines increased,
leading to aggravation of the microcirculatory changes in the liver.
This was evidenced by a marked increase in the levels of pro-in-
flammatory cytokines (IL-6 — 128.2+7.3 pg/ml and 141.3+10.2 pg/m,
respectively, as well as TNFa — 106.5+2.7 pg/ml and 124.3+2.2 pg/ml,
respectively) and CDE: in OJBO class A — up to 6.2+0.2%/100 pl,
class B — 8.6+0.4%/100 pl and class C—12.8+2.1%/100 pl.

Our results showed that dysfunction of the vascular endo-
thelium progressed if the severity of OJBO increased, an infec-
tious agent was added, and LF developed, which was manifested
by increased production of vasoconstrictors (endothelin-1) and
adhesive molecules by the endothelium on the background of the
decreased level of NO, possessing vasodilating and antithrombin
properties.

The addition of cholangitis in OJBO contributed to a more
pronounced changes in the markers of endothelial dysfunction and
endotoxemia, leading to the development of LF (Table 2).

Thus, due to the development of acholia, translocation of
bacteria and endotoxemia in OJBO, as well as the development of

Table 1 Indicators of endothelial function in patients
with OJBO, M+SE

Taxkectb MXKAT / Severity of OJBO

Knacc A (n=28) Knacc B (n=20) Knacc C (n=20) p
Class A (n=28) Class B (n=20) Class C (n=20)
0.1-1.0 0.7+0.02 0.9+0.1 1.340.1
SHpoTenunH-1, dmonb/mn p,<0.001 p,<0.001 p,<0.001 <0.001
Endothelin-1, fmol/ml p,<0.01 p,<0.001 ’
p,<0.01
4.7+0.1 6.21£0.2 8.620.4 12.842.1
A3, %/100 mkn p,<0.001 p,<0.001 p,<0.001 <0.001
CDE, %/100 pl p,<0.001 p,<0.001 '
p,<0.05
37.2-87.2 24.8+1.2 21.3+2.1 16.8+1.4
OKcuna, a3oTa, MKMOJb/ N p,<0.05 p,<0.01 p,<0.001 <0.001
NO, umol/I p,>0.05 p,<0.001 ’
p,<0.05
88.2+6.3 89.7+7.11 80.5+7.0 52.6+4.5
Tpomb6omoaynuH, nr/mn p,>0.05 p,<0.01 p,<0.001 <0.001
Thrombomodulin, pg/ml p,<0.01 p,<0.001 ’
p,<0.001
0-7 74.7+8.2 128.2+7.3 141.3+10.2
WN-6, nr/mn p,<0.001 p,<0.001 p,<0.001 <0.001
IL-6, pg/ml p,<0.001 p,<0.001
p,<0.05
<8.1 67.512.1 106.5+2.7 124.3+2.2
®NOaq, nr/mn p,<0.001 p,<0.001 p,<0.001 <0.001
TNFa, pg/ml p,<0.001 p,<0.001 '
p,<0.001

Mpumeyanuna: p — CTaTUCTUYECKas 3HAYMMOCTb PasaMuMA NOKasaTeneit meay scemn rpynnamm 60abHbix (Mo H-kputepuio Kpyckana-Yonauca); p, — no cpasHeHmio ¢
TaKoBbIMU B HOPME, P, — MO CPABHEHWIO C TAKOBBIMMU Y 60nbHbIX MMKAT Knacca A; p, — N0 CPABHEHWIO C TAKOBLIMU Y 60nbHbIX MMKAT Knacca B (pl—p3 - no U-kputepuio

MaHHa-YutHu)

Notes: p - statistical significance of the difference in indicators between all groups of patients (according to the Kruskal-Wallis H-test); p, — compared with normal group,
p, — compared with patients with OBJO class A; p, — compared with patients with class B OBJO (p -p, — according to the Mann-Whitney U-test)
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NasuTe/bHbIX LMTOKMHOB (U1-6 — 128,2+7,3 nr/mn n 141,3+10,2 nr/
M/, COOTBETCTBEHHO, a Takxe ®HOo — 106,5+2,7 nr/mn n 124,3+2,2
nr/mn, cootsetctBeHHO) 1 LA3: npu Taxectn MMKAI Knacca A — oo
6,2+0,2%/100 mKn, kKnacca B — o 8,6+0,4%/100 mkn 1 knacca C — 10
12,842,1x%/100 mKA.

[MonyyeHHble Hamu pe3ynbTaTbl MOKA3anW, YTO HapylueHue
OYHKUMM 3HAOTENNA COCYLOB NPOrpeccupyeT npu ycyrybaeHun cre-
nenn Taxectn MM, npucoegyHeHUU WHPEKLMOHHOMO areHTa
BO3HMKHOBeHMM [H, KoTopas nposiBAAeTCA NOBbILWEHHOW BblpaboT-
KOV 3HA0TENMANbHOW TKaHbIO Ba3OKOHCTPUKTOPHBIX BELLECTB (3HA0-
TenunH-1) v agresvBHbIX MONEKYN Ha GoHe ymeHbLueHus yposHs NO,
KOTopblii 06M1aZaeT Ba3oAMNATUPYIOWMMM U aHTUTPOMOMHOBbLIMMU
CBOMCTBAMM.

MpucoeauHeHune xonaHruta npu MK cnocobcTeoBano bonee
BbIPa¥KEHHOMY M3MEHEHMIO NOKa3aTeNel MapKEPOB IHAOTENNANBHOW
AMCHYHKLMM U SHAOTOKCEMMUM, NPUBOJALLMX K pa3suTuio MH (Taba. 2).

Takum obpasom, BcreacTsue passutva npu MMAI axonuu,
TPaHCAOKaUMM BaKkTepuii U SHAOTOKCEMMU, @ TaKKe pa3suTnaA MH u
XONaHrUTa, YPOBEHb MAPKEPOB SHAOTOKCEMUM B 3HAUYUTE/IbHOM CTe-
MeHW MOBbIWANCA B NEPUPEPMYECKOI KPOBM M NMPEBOCXOANA aHANO0-
rMYHble NOKasaTtenw B rpynne 60bHbIx MM 63 ocnoxHeHui. Tak,
ypoBeHb MCM vy 60onbHbIx ¢ MK 1 MH coctasun 0,973+0,68 yco.
ef, a npu Hannymm xonanruta —0,1274+0,7 ycn.en, yposHu K cocta-
suan 1,58+0,17 mmonb/mn nnasmel 1 1,97+0,10 mmonb/mn nnasmel,
MJIA - 3,9+0,12 1 4,810,16 HMO/Ib/MA NAa3Mbl COOTBETCTBEHHO. 3Ha-
YUTENbHO MOBbILEHHbIM OKa3ancA ypoBeHb CPB, KoTopbIn gocTuran
104,4+4,2 mr/n v 158,2+7,2 Mr/n, COOTBETCTBEHHO.

Mporpeccuposanve MM/, sHOOTOKCEMUM, A TaKKe HapyLle-
HUI NEYEHOUHOW remoaMHaMMKM cnocobCcTBOBaNO, C OAHON CTOpO-
Hbl, YCUNEHWUIO JIOKAIbHOMO CUMHTE3a LIMTOKMHOB. C ApYroi CTOPOHBI,
NPy HaNMYMM THOMHO-BOCMANIUTENbHBIX MPOLLECCOB BO BHYTPUNEYE-
HOYHBIX KENYHbIX NPOTOKaxX U bunnapHoi runepTeHsnn PNOa akTH-
BM3MPOBA/ 3HAOTENMOUMTbI NMEYEHOUHbIX COCYAOB, CNOCOHCTBOBAN
MOBbILEHHOMY BbIXOZY Ha MX NOBEPXHOCTb MONEKY/T MEXKKIETOUHOM
W COCYAMCTO-KNETOYHOW aZre3nu v ABANCA NYCKOBbIM GpaKTOPOM Lin-
TOKMHOBOTO Kackaza. B pe3ynbrate aToro npomncxoanno nosbieHHoe
dopmmpoBaHME aKTUBHbIX GOPM KMUCNOPOAR, CNocobCTBOBABLUMX
BMECTE C KENYHBIMMW KMCNOTAaMM IOKAIbHOMY NMOBPEKAEHUIO NEYEHMN.

BblparKeHHble M MPOrpeccupylowMe HapyweHUs NeYeHOYHOW
remogMHAMMKM M 3HAOTOKCMHOBAA arpeccus B nocnegytolem cno-
COOCTBOBA/IM BO3HMKHOBEHMIO AUCOYHKLIMM SHAOTENMSA Y STOMO KOH-
TUHreHTa 60NbHbIX. B pe3ynbTate BO3HMKHOBEHUA AMCHYHKLMM SHA0-
Tenuay 6onbHbIXx MMKAT, ocnokHEHHOM MH 1 X0NaHIMTOM, OTMEYaNoch
3HaYUTENbHOE NOoBbIWeHWe nokasaTenen U3 ao 8,4+0,1%/100 mkn n
13,9+1,2%/100 MKA, COOTBETCTBEHHO. [pyrMM 3HAYMMbIM HaKTOPOM
nospexaeHnsa aHgotenua npu MKl aBnAeTca nosbiweHMe YPOBHA
sHaoTenuHa-1, gocturasiwero 1,2+0,07 dpmonb/mn v 1,4+0,05 dmonb/
MJ1, MPUYKHOW YeMy ABNANACL aKTMBaLMsA cBOOOAHbIX pagmKanos. C
[pYroi CTOPOHbI, MeaUaTopbl KNETOYHOro MmMmyHuTeTa (PNOa n U/-
6) CNOCOBHbI MHAYLMPOBATL aNoNTO3 3HAOTENIMOLMTOB.

[MoKka3aTenn OCHOBHOrO TpUrrepa MaTo/N0rMYecKoro npouecca
— 3HJOTE/IMANBHOTO 3HAOTOKCMHA TPaMoTpPULATENbHBIX BaKTepuit y
naupeHToB ¢ MXAT, ocnoxHEHHOM MH 1 OCTPbIM XONaHTUTOM, Npe-
BbILUA/IM MOKa3aTesiM HopMbl Ha 280-318 E3/mn. Y HabnogasLumxca
60/IbHbIX OTMEYANOCh CHUMKEHME YPOBHA OKcMAa asota Ao 19,2+1,3
MKMO/b/N ¥ 16,4+1,4 MKMOAb/A M ypoBHA TpombBOMOAy/IMHA [0
78,615,4 nr/mn n 53,4+4,3 nr/mn, cootBetcTBeHHO. MpK pacnpocTpa-
HEHHOM noBpexaeHun sHgoTenna npu MKAN, ocnoxHEHHOM MH n
XONaHIUTOM, 3HAuYWUTENbHO YMEHbLUANach BbipaboTKa paccnabnsto-
wiero aHgoTenui daktopa (NO) M NpocTaumMKAMHA, B pesyabTaTe Yero
NPOUCXOAMIN 3HAYUTENbHBIV CMa3M Nepudepuyecknx cocyaos, oc-
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LF and cholangitis, the level of endotoxemia markers significantly
increased in the peripheral blood and exceeded similar indicators
in the group of patients with OJBO without complications. Thus,
the level of MM in patients with OJBO and LF was 0.973+0.68 units,
and in the presence of cholangitis — 0.1274+0.7 units, DC levels
were 1.58+0.17 mmol/ml of serum and 1.97+0.10 mmol/ml of se-
rum, MDA — 3.9+0.12 and 4.8%0.16 nmol/ml of serum, respective-
ly. The level of CRP was significantly increased, reaching 104.4+4.2
mg/l and 158.217.2 mg/|, respectively.

The progression of OJBO, endotoxemia, and hepatic hemody-
namic disorders contributed, on the one hand, to increased local
cytokine synthesis; on the other hand — in the presence of puru-
lent-inflammatory processes in the intrahepatic bile ducts and bil-
iary hypertension, TNFa activated the endotheliocytes of the he-
patic vessels, promoted an increased release of intercellular and
vascular-cellular adhesion molecules to their surface, and was a
triggering factor for the cytokine cascade. As a result, there was an
increased formation of reactive oxygen species, which, together
with bile acids, contributed to local damage of the liver.

Severe and progressive disorders of hepatic hemodynamics
and ET aggression subsequently contributed to the occurrence
of endothelial dysfunction in this group of patients. As a result
of the development of endothelial dysfunction in patients with
0JBO complicated by LF and cholangitis, there was a significant
increase in CDE values up to 8.4+0.1%/ul and 13.9+1.2%/yl, re-
spectively. Another significant factor of endothelial damage in
0JBO was an increase in the level of endothelin-1, which reached
1.2+0.07 fmol/ml and 1.4+0.05 fmol/ml, being caused by the ac-
tivation of free radicals. On the other hand, mediators of cellular
immunity (TNFa and IL-6) were able to induce apoptosis of endo-
theliocytes.

The indicators of the main trigger of the pathological process
— endothelial ET of gram-negative bacteria in patients with OJBO
complicated by LF and acute cholangitis, exceeded the normal val-
ues by 280-318 EU/ml. The observed patients showed a decrease
in the level of NO to 19.2+1.3 umol/l and 16.4+1.4 pumol/I and
thrombomodulin — to 78.615.4 pg/ml and 53.4+4.3 pg/ml, respec-
tively. With widespread damage to the endothelium in OJBO com-
plicated by LF and cholangitis, the production of endothelial relax-
ing factor (NO) and prostacyclin significantly decreased, resulting in
a pronounced spasm of peripheral vessels, their reduced resistant
ability to thrombosis, increased platelet aggregation, increased ac-
tivity of vascular-platelet hemostatic mechanisms and pathological
changes in blood rheology.

The dysfunction of the endothelium, which arose in OJBO com-
plicated by LF and cholangitis, was accompanied by even more pro-
nounced circulatory disorders in the portal vein system (Table 3).

Thus, the progression of obstructive jaundice and LF was
accompanied by an increase in the diameter of the portal vein,
as well as linear and volumetric blood flow velocities, which in-
dicated an impairment of hepatic circulation in patients of this
category.

Thus, parameters of blood flow in the portal vein and markers
of endothelial function in patients with OJBO could be attributed
to one of the prognostic criteria for the development of LF and the
addition of cholangitis in OJBO.

On the basis of the studies conducted in the clinic, a new con-
cept of the pathogenesis of LF in OJBO has been developed (Fig.).

According to the proposed concept, benign obstruction of the
bile ducts, as a rule, is accompanied by cholestasis, acholia and an
increased content of LPO products in blood. Further progression of
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Tabauya 2 [lokazamenu Mapképos 3HAoMenuanbHoU OUCHYHKUUU U Table 2 Indicators of endothelial dysfunction and endotoxemia in
sHOomoKcemuu y 6onbHbix MMAL, ocnoxHéRHoU [TH u xonaHaumom, M+SE patients with OJBO complicated by LF and cholangitis, M+SE
PedepeHcHble MMXAT + rHoMHbI’
Mokasartenb 3HaueHus MXAr (n=28) MXAr + NH (n=20) XONaHruT (n=20)
Index Reference OBJO (n=28) OBJO + LF (n=20) OBJO + purulent P
values cholangitis (n=20)
0.372+0.3 0.624+0.5 0.973+0.68 0.1274+0.7
MCM, ycn.epq, p,<0.05 p,<0.001 p,<0.001 <0.001
MM, conditional units p,<0.05 p,<0.01 ’
p,<0.05
1.5+0.05 1.32+0.12 1.58+0.17 1.97+0.10
[OK, Mmonb/mn nnasmbl p,>0.05 p,>0.05 p,<0.001 <0.01
DC, mmol/ml of serum p,>0.05 p,<0.001 ’
p,<0.05
2.24+0.01 3.740.11 3.940.12 4.810.16
MAA, HMOb/MA NAa3mbl p,<0.001 p,<0.001 p,<0.001 <0.001
MDA, nmol/ml of serum p,>0.05 p,<0.001 ’
p,<0.001
0.9+0.03 31.2+1.8 104.414.2 158.2+7.2
CPB, mg/I p,<0.001 p1<0.001 p,<0.001 <0.001
CRP, mg/I p2<0.001 p,<0.001
p,<0.001
<8.1 39.4+1.8 43.7+2.1 65.3+3.4
®NOa, nr/mn p,<0.001 p,<0.001 p,<0.001 <0.001
TNFa, pg/ml p,<0.05 p,<0.001
p,<0.001
VILE, 0-7 128.2+7.3 149.4+8.4 162.03+9.1
L6, e/l p,<0.001 p,<0.001 p,<0.001 <0.001
' p,<0.001 p,<0.001 p,<0.001
0.5-2.2 1.8+0.02 2.1+0.03 2.5+0.02
J1aKkTaT KpoBU, MMOb/N p,<0.001 p,<0.001 p,<0.001 <0.001
Blood lactate, mmol/I p,<0.001 p,<0.001 ’
p,<0.001
0.5-0.04 0.9+0.02 1.2+0.07 1.4+0.05
3HaoTenunH-1, dmonb/mn p,<0.001 p,<0.001 p,<0.001 <0.001
Endothelin-1, fmol/ml p,<0.001 p,<0.001 ’
p,<0.05
4.7+0.1 6.1+0.04 8.4+0.1 13.9+1.2
a3, %/100 mkn p,<0.001 p,<0.001 <0.001
CDE, %/100 pl p,<0.001 p,<0.001
p,<0.001
2.0-8.0 170.1+6.3 280.4+5.3 318.2+8.1
SHOOTOKCKH, E3/Mmn p,<0.001 p,<0.001 p,<0.001 <0.001
Endotoxin, EU/ml p,<0.001 p,<0.001 ’
p,<0.001
37.2-87.2 24.8+1.2 19.241.3 16.411.4
OKcua, a3oTa, MKMOAb/ N p,<0.05 p,<0.001 p,<0.001 <0.001
NO, umol/I p,<0.001 p,<0.001 ’
p,>0.05
2.39-7.9 89.746.2 78.615.4 53.4+4.3
Tpomb6omoaynuH, nr/mn p,>0.05 p,<0.001 p,<0.001 <0.001
Thrombomodulin, pg/ml p,<0.001 p,<0.001 ’
p,<0.001

TpuUMmeyaHua: p — CTaTUCTUYECKAA 3HAYUMOCTb Pa3NNINA NOKasaTenelt Mexay Bcemm rpynnamn 6onbHbIx (no H-kputepuio Kpyckana-Yonnuca); p, — no cpasHeHuio ¢ Ta-
KOBbIMW B HOPME, P, — MO CPABHEHWMIO C TAKOBLIMU B rpynne 60nbHbIX ¢ MMKAT; p, — N0 CPaBHEHWIO C TaKOBbIMM B rpynne 60nbHbIX ¢ MKAT + MH (pl-p3 - no U-kputepuio

MaHHa-YuTHm)

Notes: p - statistical significance of the difference in indicators between all groups of patients (according to the Kruskal-Wallis H-test); p, — compared with normal values,
p, — compared with OJBO group; p, — compared with OJBO+LF (p -p, - according to the Mann-Whitney U-test)

nabneHne MX pesnCTeHTHOW cmocobHocTM K TpomboobpasosaHuto,  biliary hypertension and translocation of bacteria contribute to im-
yBenuyeHve TPoMBOOLMTapHON arperaLmm, yCMaMBanauch aktuBHocTb  paired hepatic circulation. Further development of events is due to
COCYAMCTO-TPOMBOLIMTAPHOTO remMoCTaTUYECKOro MexaHW3ma 1 nato-  impaired portal circulation, which contributes to a decrease in the

NI0rn4yeckme N3SMeHeHMA peonormm Kposu.

immunological reactivity of the body, severe endotoxemia, chang-
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Tabnuya 3 XapakmepucmuKka cOCMOAHUA BOPOMHO20 KPOBOOOPAUEHUS Table 3 Indicators of portal circulation in patients with
y nauueHmos ¢ MM/I, ocnoxHéHHol [MH u xonaHeumom, M#SE 0OJBO complicated by LF and cholangitis, M+SE
3p0poBble NauueHTbI €
MNMokasartenu nnua (n=20) MXAr+MH (n=20) NauueHTbl ¢ M¥Al+xonaHrutom (n=20)
Indicators Healthy group Patients with Patients with OJBO+cholangitis (n=20)
(n=20) 0OJBO+LF (n=20)
D nopTanbHOM BEHbI, CM 0.96+0.12 1.02+0.03 1.921+0.02 <0.001
Diameter of portal vein, cm p,>0.05 p,<0.001
CK,,., cm/cek 16.4+1.2 19.841.3 25.1+1.4 <0.001
V.., cm/s p,<0.05 p,<0.001
CK MA/MUH 1124+120 13214124 1647+140 <0.001
V,, ml/min p,<0.001 p,<0.001

MpuUMeyaHma: p — CTaTUCTUYECKan 3HAYMMOCTb Pa3NumMA NoKasaTenelt mexay rpynnamu 6onbHbix (no H-kputepuio Kpyckana-Yonnuca); p, — Npu cpaBHEHUM € TaKOBbIMM
B rpynne 340pOBbIX /UL, P, — MO CPABHEHMIO C TAKOBbIMY B rpynne 60nbHbIX ¢ MMAM+MH (no U-kputeputo MaHHa-YuTHu), CK .. — IMHEHaA CKOPOCTb KPOBOTOKA, CRs—
061EMHasA CKOPOCTb KPOBOTOKa

Notes: p — statistical significance of the difference in indicators between groups of patients (according to the Kruskal-Wallis H-test); p, — when compared with healthy
individuals, p, — compared with OJBO+LF (according to the Mann-Whitney U-test); V, - linear blood flow velocity; V - volumetric blood flow velocity

vol

BosHuKwas npu MXKAT, ocnoxkHéHHoi MH v xonaHrutom, anc-  es in hemostasis, and an increase in the level of cytokines in blood.
GYHKLMA SHA0TENNA CONPOBOXKAANACh eLlLé bonee BbipaxkeHHbIMU HAa-  The above changes ultimately lead to endothelial dysfunction and
PYLWEHMAMM KPOBOODPALLEHMA B CUCTEME BOPOTHOI BeHbI (Tabn. 3). the development of LF.

Puc. Cxema namozeHe3sa 1H npu MMAM

Fig. Scheme of the pathogenesis of LF in 0JBO MHKAr
0JBO

Xonecras Axonusa

Cholestasis Acholia

MoBblleHWEe YPOBHA
npoayktos N0J1
Increased level of LPO
products KonoHusauma MMKpoboB ¢
TpaHcnoKauueln
Colonization of microbes with
translocation

BununapHan runepreHsus
Biliary hypertension

HapyLeHue KpoBoOb6paLLeHMA B NeYeHn

Circulatory disorders in the liver

NmmyHonornyeckui SHAOTOKCMKO3 U1 MoBblweHne HapyleHve permoHapHoro
ancbanaxc 3HAO0TOKCEMUA LMTOKUMHOB B KPOBU remocrasa
Immunological ReeEh . . . .
dicbal & Endotoxicosis and Cytokines increase Impairment of regional
Isbalance endotoxemia in blood hemostasis

SHaoTennanbHaa AMchyHKUMA

Endothelial dysfunction

NEYEHOYHAA HEQOCTATOYHOCTb

LIVER FAILURE
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TaKk, nporpeccupoBaHue MexaHu4eckon xentyxu u MH conpo-
BOMA2/10Cb YBENNYEHWEM IMAaMETPA NMOPTa/IbHON BEHbI, @ TaKXKe Nn-
HeWHOM 1 06BbEMHOW CKOPOCTEW KPOBOTOKA, YTO CBUAETENLCTBOBANO
0 HapylleHUN MEYEHOYHOTO KPOBOODPALLEHMA Y BOMbHBIX AaHHON
KaTeropuu.

Takum 06pa3om, NoKasaTesM KPOBOTOKAa B BOPOTHOM BEHE U
MapKEépbl 3HAOTeNMANbHOM QYHKUMKM Y naumeHToB ¢ MO MoXHO
OTHECTU K OJHWM M3 MPOTHOCTMYECKMX KpuTepues pa3sutua MH u
npucoeguHeHna xonaHrmuta npyu MAKAT.

Ha ocHoBaHUW NpoBeAEHHbIX UCCEeA0BaHUIA B KIMHUKe pa3pa-
60TaHa HoBas KoHUenuua natoreHesa MH npu MMKAT (puc.).

CornacHo pa3paboTaHHOW KoHUenuuu, [oBpoKayecTBEHHan
06CTPYKLMA KENUHBIX NPOTOKOB, KaK NPaBWU/O, CONPOBOXKAAETCA XO-
NecTa3om, axonnelt 1 NOBbILEHHbIM cofepkaHuem npoayktos M0/
B KpoBW. [anbHellee NporpeccupoBaHme BUANApHOIN rMnepTeH3um
W TPaHCOKaLMA BaKTepuid CnocoBCTBYIOT HAapyLIEHUIO NEYEHOUYHOMO
KpoBoObpalLeHus. [anbHelluee pa3BuUTUe COObITUI NPOUCXOANT 3a
CYET HapyLleHUs NOPTabHOMO KPoBOOGpaLLEHMA, YTO crnocobcTay-
€T CHWXEHWUIO MMMYHONOTUYECKON PEaKTUBHOCTU OpraHM3ma, Bbl-
Pa¥KeHHON 3HAOTOKCEMMM, M3MEHEHMIO MNOKasaTenei remocrasa, a
TaK¥Ke MOBbLILEHUIO YPOBHA LUTOKMHOB B KPOBU. YKasaHHble Bbllle
M3MEHEHWA B KOHEYHOM UTOre NPUBOAAT K AUCOYHKLMM SHAOTENMNA
1 passutuio MH.

OBCYXXAEHUE

Mpu MXAT, ocnoxHuBLENCA pa3BuTUeM XonaHmuTa 1 MH, Bos-
HUKAIOT Xonemusa 1 axonus. MNpu xonemmmn NPpouCXoauT paclunpeHune
COCYZ10B, YMeHbLUEeHWE UX Nepudepryeckoro CONPOTUBAEHNS, YrHe-
TeHne OYHKLUMOHANbHOW CMOCOBHOCTU PETUKYNIO3HA0TENNANbHOM
cuctembl. K uncny Hanbonee 3HaUMMbIX HEONArONPUATHBIX HaKTOPOB
NPV XONIEMUM OTHOCUTCA NMOBPEXAAIOLLEE BO3LENCTBUE KENUHDIX KMC-
NOT v cBA3AHHOW GopMbl BUANPYOUHA Ha SHAOTENMOLMTLI, YTO BEAET
K passuTUiO AMCHYHKLMM SHAOTENUA, BbI3bIBAA, TEM CaMblM, TPOM-
6ouUWTapHYIO arperawuuio, NoBblleHHOe GOPMMUPOBaHME CBODOLHbIX
paaMKanos, KOTOpble CMOCOBCTBYIOT PACLUIMPEHUIO COCYA0B, BO3HUK-
HOBEHWIO KOAryaonatmm M ApYrnx PaccTpoicTs, B pesy/braTe Yero
passwuBaeTtca MH [16].

Mo paaHHbIM Matoposa YX ¢ coasT. (2014) y 60AbHbIX € NaToNOrM-
el renaTobUNNapHOii 30HbI, OCIOKHEHHOM THOWHBIM XONAHTUTOM, B
pesysbTaTe NPUCOEAMHEHUA XONAHTUOTEHHOM UHPEKLMM U pa3BUTUA
MOPTa/bHON 3HAOTOKCEMUM HAbAIOLAETCA 3HAUUTENbHAA SHAOTOK-
CMHOBAA arpeccua 1 NoBbllEHHaA aKTUBHOCTb npoueccos MO/, uto
NPUBOAUT K Pa3BUTUIO SHAOTENMANIbHOW AUCOYHKLMM U OpraHHoOM
He0CTaTOYHOCTM. B CBA3M € 3TMM aBTOPbI CYMTAIOT, YTO, HApPAAY C Ae-
KOMMNpeccuen Xonenoxa, LenecoobpasHo B KOMNAEKCHOM /Ie4EHUU
NPUMEHATL BHYTPUMOPTAZIbHOE U UHTPaXoiefoXxeaibHOe BBEAEHME
CpeacTs, 06MafaoWMX aHTUIMMOKCAHTHBIMU M aHTUOKCUMAAHTHBIMM
CBOICTBaMM, KOTOpble CNOCODCTBYHOT OMTUMA/IbHON KOPPEKLMU SH-
[OTeNNaNbHOM GYHKLMM Y MALMEHTOB C THOMHBIM XONaHTUTOM, bna-
rofapa NoAaBieHMI0 aKTMBHOCTM npoueccoB MO/ M yMeHblIeHUO
BblPaXKEHHOCTM 3HA0TEHHOM MHTOKCUKaLMK [17].

B pabote BopuceHko BB (2015) npuBeaeHbl pe3ynbTaTbl KOM-
nnekcHoro obcnenosaHua 90 NALMEHTOB C MEXAHWUYECKOM XKENTyxoM,
OCTPbIM XONAHTUTOM M BUAMAPHBIM CENCMCOM, @ TaKKe OLLEHKM CTene-
HU TAXKECTU HapyLeHWa QyHKLMIA NeYeHu ¢ onpesaeneHem nokasare-
nen aMnugorpammbl. Y Bcex Habatogaemblx 601bHbIX ObIno BbIABAEHO
HapyLleHWne NeY&HOUHbIX GYHKLMI, BbIPaXKEHHOCTb KOTOPOTO BO MHO-
TOM 3aBMCeNa OT Pa3BUTMA TaKMX OCNOXKHEHMM, KaK OCTPbIV XONaHTUT
1 BUAMAPHBIV CENCUC, BO3HUKLLKX, B CBOKO OYepesb, BCIEACTBUE pPas-
BUTWA CMHAPOMA CUCTEMHOTO BOCMaAUTENbHOO oTeeTa [18].

DISCUSSION

In OJBO, complicated by cholangitis and LF, cholemia and
acholia may develop. Cholemia causes vasodilation, decreased pe-
ripheral resistance, and inhibition of the functional ability of the re-
ticuloendothelial system. Among the most significant adverse fac-
tors in cholemia is the damaging effect of bile acids and the bound
bilirubin on endotheliocytes, which leads to the development of
endothelial dysfunction, thereby causing platelet aggregation, in-
creased formation of free radicals, which contribute to vasodila-
tion, the incidence of coagulopathy and other disorders, resulting
in the development of LF [16].

According to Gayurov UKh et al (2014) in patients with hepa-
tobiliary pathology complicated by purulent cholangitis, as a result
of added cholangiogenic infection and development of portal en-
dotoxemia, significant ET aggression and increased activity of LPO
processes are observed, which leads to the development of endo-
thelial dysfunction and organ failure. In this regard, the authors be-
lieve that, along with decompression of the bile duct, it is advisable
to use intraportal and intracholedochal administration of drugs
with antihypoxant and antioxidant properties in complex treat-
ment, which contribute to the optimal correction of endothelial
function in patients with purulent cholangitis, due to the suppres-
sion of the activity of LPO and decreased severity of endogenous
intoxication [17].

Borisenko VB (2015) presents the results of a comprehensive
examination of 90 patients with obstructive jaundice, acute chol-
angitis and biliary sepsis, as well as an assessment of the severity of
liver dysfunction with the determination of lipidogram parameters.
All observed patients were found to have impaired hepatic func-
tions, the severity of which largely depended on the development
of such complications as acute cholangitis and biliary sepsis, which,
in turn, arose as a result of the development of the systemic in-
flammatory response syndrome [18].

In our opinion, acholia plays a role in the development of
endothelial dysfunction in OJBO, contributing to the active repro-
duction of microorganisms in the intestine and their decay with
the formation of a large amount of ET. Further, getting through
the portal system to the liver, ET and pro-inflammatory cytokines
penetrate into the systemic circulation, leading to the development
of endothelial dysfunction. If purulent cholangitis is added to the
0JBO, the situation becomes critical.

Hemodynamic disorders that occur in the liver and its vessels,
diagnosed before surgery using Doppler sonography, also indicate
an impairment of the function of the vascular endothelium in the
liver and the development of LF in OJBO.

CONCLUSION

Thus, benign obstruction of the bile ducts is accompanied by
cholestasis, acholia and translocation of bacteria, which contribute
to impaired hepatic circulation with hypoxia and endogenous in-
toxication, leading to the development of endothelial dysfunction,
which is the main pathogenetic factor in the development of LF in
patients with mechanical benign jaundice.
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Ha Haw B3rag, B pa3sutum gucdyHKLmMM aHgoTenmna npyu MO
HEMa/I0BaKHOE 3Ha4YEHWE UMEET axonus, CocobCTBYIOLLAA aKTUBHO-
My Pa3MHOMEHUI0 MUKPOOPraHW3MOB B KULIEYHWMKE U UX pacnagy C
06pa3oBaHVem 60/bLLIOTO KOMYECTBA SHAOTOKCUHA. B fanbHeliwem,
nonazas no nopTanbHOMN CUCTEME B NeYeHb, SHAOTOKCMHbI U NMPOBOC-
ManuTebHbIE LIUTOKMHbI MPOHUKAIOT B CUCTEMHOE KPOBOODbpaLLEHME,
Np1BOAA K Pa3BUTUIO SHAOTENNANBHOM AnchYHKLMK. B cnyyae npuco-
epnHenna K MKAT ewé v rHOMHOTO XONaHTUTa, CUTYaLMA CTaHOBUTCA
KPUTUYECKOWA.

[emofMHaMMYecKne HapyLeHs, BO3HUKAKOLWME B NeYeHn n eé
cocygax, AMarHocTMpyemble f0 onepaumm ¢ NOMOLLbIO Aonnaeporpa-
duK, TakKe CBMAETENbCTBYIOT O HapyWeHUU GYHKLMM COCYAMCTOro
3HA0TeNuA B neveHu n passutium MH npu MXKAT

3AKNIOYEHMUE

Takum 06pasom, fobpoKayecTBeHHas OBCTPYKLMA KENYHbIX
MPOTOKOB COMPOBOXAAETCA XONIECTa30M, axoNMeit 1 TpaHC/IoKaumen
BaKTepwii, KoTopble CNOCOBCTBYIOT HAapYLLEHUIO NEYEHOUHOTO KPOBO-
06palLeHns C ABNEHUAMM TMMOKCUM WM SHAOTEHHON MHTOKCHMKAaLMK,
NPUBOAALLME K PA3BUTMIO SHAOTENNANBLHON AUCOYHKLUM, ABAAIOLLEN-
CAA OCHOBHbIM MaTOreHeTMYECKUM HaKTOPOM Pa3sBUTUA MEYEHOUHOM
HEeLOCTaTOYHOCTM Y NALMEHTOB C MEXaHMYECKOM KenTyxoi Aobpoka-
YEeCTBEHHOrO reHesa.
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The brachial plexus (BP) is a complex of nerve structures arising from the ventral rami of the lower four cervical (C5-C8) and upper thoracic (Th1) spinal
nerves. The number of described variants of BP has been increasing every decade. This paper analyzes the world literature data on the anatomy of the
BP. The sources of information used included: PubMed, Web of Science, Scopus, MEDLINE, EMBASE, Biosis Citation Index, SciELO Citation Index, RSCI
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BBEAEHUE

Mneuesoe cnnetenune (MC) — 3T0 KOMMNIEKC HEPBHBIX CTPYKTYP,
NPOUCXOAALLMX U3 NEPELHUX BETBEN HUKHUX YeTbIPEX LielHbIX (C5-
C8) n BepxHero rpyaHoro cnnHHomosrosoro (Th1l) HepBoB, MHOrAa, B
06pa3oBaHMM NNEYEBOTO CM/IETEHUA YYACTBYHOT NEPEHUE KOPELLKU
C4 v Th2 cnvHHOMO3roBbIX HepsoB. OT Hayana GpopmupoBaHus A0
MeCTa BXOXAEHWA B UHHEpBMpPYeMble opraHbl, NC faenntca Ha otgensl
[1]:

KopeLku
Crsonbl
Pasgenexua
Myykn

5. KoHeuHble BeTBU

B cooTBetcTBumM ¢ MexayHapoaHOW aHaTOMUYECKON TepMUHO-
NoTUel BbIAENAKOT HaZA- U NOAKAUMYHYO YacTu MC.

Kopewku. Kopewku MNC BbIxoaaT yepe3 0b61acTb mexno-
3BOHKOBOIO OTBEPCTUA, OFPaHUYEHHOTO MOMEePEeYHbIMKU OTPOCTKAMM
COCeAHUX MO3BOHKOB CBEPXY M CHU3Y, YHKOBEPTEOPasbHbIM Coue-
HeHWem cnepesmn U BEPXHUM CYCTaBHbIM OTPOCTKOM HUKeNexallero
No3BOHKa C3aay.

B 06pa3oBaHum KopeLwKoB MMC y4acTByHOT NepeaHue BETBU CWH-
HoMO3roBbIx Hepeos C5-C8 u Thl, B cocTaB KOTOPbIX BXOAAT ABUra-
Te/IbHbl€, YyBCTBUTE/IbHbIE U BETETAaTUBHbIE BOJIOKHA. 10 faHHbIM K-

el

INTRODUCTION

The brachial plexus (BP) is a complex of nerve structure aris-
ing from the anterior rami of the lower four cervical (C5-C8) and
upper thoracic (Th1) spinal nerves; sometimes the anterior rami of
the C4 and Th2 spinal nerves are also involved in the formation of
the BP. From its origin to the place of entry into the innervated or-
gans, BP is divided into the following compartments [1]:

1. Roots (rami)
Trunks

Divisions

Cords

. Terminal branches

In accordance with the International anatomical terminol-
ogy, the supraclavicular and subclavian parts of the BP are distin-
guished.

Roots. BP roots exit through the intervertebral foramen,
bounded by the transverse processes of adjacent vertebrae above
and below, the uncovertebral joints in front, and the superior artic-
ular process of the underlying vertebra behind.

The anterior rami of the C5-C8 and Th1 spinal nerves, which
include motor, sensory, and autonomic fibers, participate in the
formation of BP roots. According to the literature, in 17.5-41% of
cases, the anterior ramus of C4 of the spinal nerve (prefixed or

oW

229



Sufianov AA et al Anatomy of the brachial plexus

AVICENNA BULLETIN
Vol 24 * No 2 % 2022

Tepatypbl, B 17,5-41% cnyyaes B popmuposaHum sepxHero ctsona MNC
NPUHUMAET yyacTue nepesHas BeTBb oT C4 CMHHOMO3IOBOro HepPBa
(npeduKcnpoBaHHbIM UK uepanutnueckuit un MNC) [2-4]. B 17-36%
CNly4aeB NpU OTCYTCTBUM BHELLHE BbIABIEHHOM NpeduKcaLmm obHapy-
uBanucb Beteu oT C4 Hepsa K C5, npoxogslme BHyTpu obonoyek
ZaHHbIX HepBoB [2]. Mackinnon SE, Yee A (2015), ccbinasck Ha Harris,
OTMEUYALOT, YTO NPU HaNMuYUK BeToUKM OT C4 HepBa, oT Heé K I1C npumco-
€AMHAIOTCA BOJIOKHA TO/IbKO OT AnadparmasibHOro HepBa, OHAKO, Kak
OTMETWU/IM aBTOPbI, Yepes HeCKoNbKo neT Kerr AT onmncan HecKosbKo
BapuaHToB MC, nonyyatowmx BeTo4kn ot C4 HepBa BHe CBA3M C AM-
apparmanbHbiMm HepBom [1]. C4 HepB B HEKOTOPbIX C/ydasX OTAaET
BETBU K L/IMHHOMY FPyAHOMY U HAZ/10NaTOYHOMY HEPBAM HaNpPAMYHo,
6e3 cBA3W C NepesHYMM BETBAMM CIMHHOMO3TOBbIX HEPBOB [2].

Mo faHHbIM pAsa aBTOPOB, B 2,5-7,5% HabntogeHuii ot Th2 cnuH-
HOMO3rOBOr0 HEpPBa OTXOAMT BETBb K HUkHeMy cTBoty MC (nocTduKeu-
POBaHHbIN TN NaeyeBoro cnnetenus) [2-4]. Cymutanocs, 4to 310 6onee
peakmin Tn MC no cpaBHeHWIO ¢ NpedUKCMpPoBaHHbIM TUNom. OgHako,
COMMacHO pesynbTaTaM uccneposaHumii Shane Tubbs R et al (2016), B
CNy4ae OTCYTCTBUA BbIABAEHHOM nocTdukcaumm B 100% cnydaes BbisB-
nsaetca ceasb mexay Th2 Hepsom u MC. CnesyeT AnLb OTMETUTB, YTO
3Ta CBA3b MeXAy cnaeTeHMem n Th2 HepBoMm KpaiiHe BapuabenbHa [2].

MNepvogynyeckn ot C4 u Th2 Hepsos MNC nonyyaeT 6onblie BO-
NOKOH, Yem ot C5 1 Th1 HepeoB [1]. B3aMMOOTHOLIEHWNA KOPELLKOB U
OKpY)KaloLyX TKaHEeN BMeCTe C NUTAOLWMMM UX COCyLaMMN ABASETCA
KAMHUYECKM 3HAYMMBbIM acniekTom [5, 6].

CtBOoAbI. OTAANAACL OT MEKMO3BOHKOBbIX OTBEPCTUM, KOPELLKM
MC BXOAAT B MEXNECTHUYHOE MPOCTPAHCTBO, OrPaHUYeHHOe nepes-
HeW NeCTHUYHOM MbILILEN Cnepeau, CpefHen NeCTHUYHOW MblLLen
€331, KNOYMLEN CHU3Y, rae HauMHAOT 06beanHATLCA M 06Pa30BbI-
BaTb CTBO/Ibl. B HOpMeE UX BbIAENAIOT 3: BepXHWMI, B 06pa30BaHNM KOTO-
poro y4acTBytoT Kopewku C5-C6, uHoraa, C4; cpeaHuii, apnatoLmiica
HenocpeacTBEHHbIM NpogoKeHnem C7 KopeLuKa; HUXKHKUIA, 0bpaso-
BaHHbI C8, Thl u, nHoraa, Th2 KopelKkamu.

BepxHuiA CTBON MOXKeT bbiTb 0bpasosaH C4 u C5 Hepsamu, a
C6 HepB B AaHHOM CNy4ae He yyacTByeT B pOPMMPOBAHMN CTBO/IOB,
a NPOXOAMT AMCTANIbHO, PA3AENAACh Ha NEePESHIO U 33 HIOK BETBMU,
KOTOpble NPUCOEAMHAIOTCA K 1IaTEPANbHOMY M 3aZHEMY MyYKam COOT-
BETCTBEHHO [2].

OnucaHbl ciyyaun, Korga cnMHanbHble Hepsbl C5 u C6 He obbe-
[AVHAOTCA B NEPBUYHbIN BEpXHMI cTBON [2], a C8, Th1l — B NepBMYHbIN
HUKHWI cTBoA [2, 7]. Singla RK et al (2013) obHapykuam B cBOEM UC-
CNefoBaHUK CNNETEHME, B COCTaBe KOTOpPOro 6biao 2 cTeona [8]. Mo
[aHHbIM nccneposaHusa Chaudhary P et al (2012), B 5% cnyyaes cTBO-
NoB MOXKeT 6bITb 4 [9]. YacTo Kaxabli M3 KopelwKkos MC He3aBUCMMO
Zpyr OT Aipyra pa3gensatoTca Ha NepeaHior U 3aH1e BETBY, KOTOpble
3aTem dopmupytoT nyykm MC [1, 2, 10]. PegKo BEPXHUIA U HUKHMI
CTBO/bl OOBEAMHAIOTCA B OAMH CTBOJ, KOTOPbIM 3aTeM pasgensercs
Ha nepesHee U 3asHee pa3geneHns [2]. CpefHWI CTBON MOKET OTCyT-
ctBoBaTh B 1,6% cnydyaes [11]. HUKHMIA CTBON MOXKET OTCYTCTBOBATb
8 1-10% cnyyaes [2]. B Takux cnyyasx C8 HepB passgenserca Ha He-
CKONbKO BETBEM, KOTOpble NpucoeamHatoTca K nydkam MC [2], a me-
[MaNbHbIN NYYOK ABNAETCA HENOCPEACTBEHHbIM NpogonkeHnem Thl
HepBa [2].

B 32% cnyyaeB CTBOMbI HE NPOXOAAT B MEXNECTHUYHOM Mpo-
MEXKYTKE, @ PaCnoNaratoTcA Haf nepesHen NeCTHUYHOW MbllLew
WK NPOXOAAT Yepes Hee [3, 12, 13]. HuxHMIA cTBON pacnonaraeTca B
HernocpeacTBeHHOM 6M30CTM OT 3BE344ATOrO Y3/1a CMMMNATUYECKOTO
ctBona. Mpun NoBpexRAEHUM AaHHOTO y3N1a UK COELUHUTENbHDBIX BET-
BEN, NOAXOAALLMX K HEMY, HAapYLIAeTCA CUMNAaTUYECKaA MHHePBaLWA B
0611acTV Wen 1 roNoBbl Ha COOTBETCTBYIOLLEN CTOPOHE, YTO MPUBOAUT
K BO3HMKHOBEHMIO cMHApOoMa lopHepa.
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cephalitic type of BP) is involved in the formation of the upper
BP trunk [2-4]. In 17-36% of cases, in the absence of externally
detected prefixation, fibers running from C4 to C5 nerves were
found passing inside the sheaths of these nerves [2]. Mackinnon
SE, Yee A (2015), referring to Harris, noted that if fibers from the
C4 nerve are involved, only those from the phrenic nerve join BP
from it, however, as the authors noted, several years later Kerr
AT described several variants of BP when fibers from the C4 were
contributing out of connection with the phrenic nerve [1]. The C4
nerve in some cases gives off branches to the long thoracic and su-
prascapular nerves directly, without connection with the anterior
rami of the spinal nerves [2].

According to a number of authors, in 2.5-7.5% of cases, the
Th2 spinal nerve gives off a branch to the lower BP trunk (postfixed
type of BP) [2-4]. It is believed that this is a rarer type of BP com-
pared to the prefixed type. However, according to the results of
studies by Shane Tubbs R et al (2016), if postfixation was not de-
tected, in 100% of cases a connection between the Th2 nerve and
BP was still found. It should only be noted that this relationship be-
tween the BP and the Th2 nerve is extremely variable [2].

Occasionally BP receives more fibers from C4 and Th2 nerves
than from C5 and Th1 [1]. The relationship between the roots and
surrounding tissues, together with the vessels supplying them, is a
clinically significant issue [5, 6].

Trunks. Exiting the intervertebral foramina, the BP roots en-
ter the interscalene space, bounded by the anterior scalene muscle
in front, the middle scalene muscle behind, and the clavicle from
below, where they begin to merge and form trunks. Commonly,
they are three trunks: the superior one, in the formation of which
the C5-C6, and sometimes C4 rami, are involved; the middle one,
which is a direct continuation of the C7 spinal nerve; and the inferi-
or one, formed by C8, Th1 and, sometimes, Th2 rami.

The upper trunk can be formed by the C4 and C5 nerves,
while the C6 nerve in this case does not participate in the forma-
tion of the trunks, but passes distally, dividing into anterior and
posterior divisions, which merge with the lateral and posterior
cords, respectively [2].

Cases have been described when the C5 and C6 spinal nerves
do not merge to form the primary upper trunk [2], while C8 and
Thl do not merge to form the primary lower trunk [2, 7]. Singla
RK et al (2013) in their study found a plexus, which included two
trunks [8]. According to a study by Chaudhary P et al (2012), there
might be four trunks in 5% of cases [9]. Often, each of the BP roots
independently divides into anterior and posterior divisions, which
then form BP cords [1, 2, 10]. Rarely, the upper and lower trunks
are combined into one trunk, which is then divided into anterior
and posterior divisions [2]. The middle trunk may be absent in 1.6%
of cases [11]. The lower trunk may be absent in 1-10% of cases [2].
In such cases, the C8 nerve divides into several branches that join
the BP cords [2], and the medial cord is a direct continuation of the
Th1 nerve [2].

In 32% of cases, the trunks do not pass through the intersca-
lene space, but are located above the anterior scalene muscle or
pass through it [3, 12, 13]. The lower trunk is located in close prox-
imity to the stellate ganglion of the sympathetic trunk. If this gan-
glion or its corresponding connecting branches are damaged, the
sympathetic innervation in the neck and head on the correspond-
ing side is disturbed, which leads to the development of Horner's
syndrome.

Approaching the clavicle, the trunks begin to enter the space
between the clavicle and the subclavian muscle in front and the
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Mopoinan K KAouuMLe, CTBO/bI HAUMHAOT BXOAWTbL B MPOCTPaH-
CTBO MEXAY KMouMLEei U NOAKAUYMYHON MbILLEN cnepean U Bepx-
HUM Kpaem JIONaTkM €3au U 0bbeanHATbCA, 0bpasys pasgeneHus
MC, KoTopble B AaNbHENLIEM NPOAOKAIOTCA B MyYKM.

PaspeneHna u nyuku. Kaxabll U3 CTBONOB AeNUTCA Ha
nepefHee W 3afHee pa3feneHus, B KOTOPbIX NpoMcxoauT obmeH
BOJMIOKHamu. MNepeaHue pasfeneHna BepXHEro U cpefHero CTBO/OB,
obbeanHanchb, 0bpasyloT naTepanbHblii Ny4YoK. MepeaHee pasgene-
HUe HUMKHETO CTBOMA HAaXOAWT CBOE NPOAO/IKEHUE B BUAE Meanalb-
HOro Nyyka. 3agHue pasgeneHuna Bcex TPEX CTBONOB 06beanHAKOTCS,
06pa3sys 3a4Huii Ny4oK. BeTsu oT pasgeneHuii He oTxoaaT. OTMeYeHbI
BapuaHTbl GOPMMPOBAHUA pasdeneHns B 3aBUCMMOCTM OT pacrpe-
[leNeHVn BOJIOKOH BEPXHEro M cpefiHero cTBonoB [2]. PasgeneHus
pacnonaratoTcA HenocpeACTBEHHO 3a KAtounLe uam Ha 1-2 cm Bbiwe
Heé, CaMu e NYYKM M KOHEYHbIE HEPBbI, KOTOPbIE OTXOAAT OT MYYKOB,
Y¥KEe OTHOCATCA K noartoumMyHoM Yactv MC. NMyykn HauMHAKOT BU3Ya-
NIU3MPOBATLCA NIMLLb HA YPOBHE CYXOXMMANA MaNoi rpyaHON MbiLLb.
CBOM Ha3BaHWA OHW NOJTYYALOT B 3aBUCUMOCTM OT PACMONOKEHNA OT-
HOCUTE/IbHO M/IEYEBOI apTepPUM, KOTOPYHO OHM OKYTbIBAIOT.

JlaTepanbHbIM My4YoK, Kak npaBuno, obpasyertca npu obbeau-
HEeHUW NepeaHUX BEPXHETO U cpeaHero pas3aeneHnit. OgHako, Shane
Tubbs R et al (2016), ccbinascb Ha Kerr AT, OTMETWAM, YTO TaKoM Ba-
PUaHT CTPOEHMA BCTPEYaeTca nLb B 82% cnydaes [2]. JlaTepanbHblit
MY4OK MOXET He MMETb CBA3W CO CPeAHUM CTBONOM B 3-4% cny4yaes
[2]. B Takom cnyyae rosoputca 06 OTCYTCTBMM NaTepanbHoro nyuka MC
KaK MeCcTa OTXOXAEHMA MbILIEYHO-KOXKHOIO HEpPBA U NaTepasbHOro
KOpeLLKa CPeArHHOTO HepBa, KOTopble B MOAOOHbIX CY4asnX OTXOAAT
HenocpeacTBeHHO oT cpeaHero ctBona MC. Tak e K natepanbHoMy
MYyYKY MOTYT NOAXOANUTbL BETBM OT HUMKHETO CTBO/IA B 2-3% cyyaes [2].
B Lieniom, BapuaHTbl laTepabHOTO MyyvKa Cr/IETEHUA UMEKOT MEeCTO B
7% cnyyaes [14].

MegapanbHbIA MyYOK, Kak NpaBWO, ABNAETCA NPOAO/MIKEHUEM
nepeAHero HUKHEro pasaeneHns. M3peaka OH MOXKeET OTCYTCTBOBATb, B
TaKOM C/ly4ae, BCE ero BETBU UCXOAAT U3 3a4HETO MyyKa cnaeTeHus [2].

3agHWI NYYoK, Kak NpaBuao, obpasyetca nNpu 06beaMHEHUM
3a[lHWUX BEPXHETO, CPEAHEro U HUXKHero pasgeneHunit. OH MoXeT oT-
cyTcTBOBATH B 3-71% HabntoaeHwui [2, 15]. B Takom cnyyae, ero BeTay,
B YACTHOCTU MOAMBILLIEYHbIA U ly4eBOW HEPBbI, OTXOAAT Herocpes-
CTBEHHO W3 33aHUX Pa3feNeHuni, U UMetoT B NOA06HbBIX Cy4Yanx CBOM
aHaToMmnyeckme 0coBeHHOCTU U BapuaHTbl cTpoeHusa [2]. U3peaka,
3afHWI NY4OK MOXET OTAaBaTb BETBM K CPEAWHHOMY M JIOKTEBOMY
HepBaM [2]. TaK »Ke OTMeYeHbl C/ly4an, KOraa 3a4HMWI Ny4YyoK pasge-
NANCA Ha [Be BETBMW, OXBaTbIBAIOLLME MOAONATOUHYIO apTepuIo, Ko-
TOpble 3aTeM 06bEAMHANNCH CHOBA B €AMHbIV CTBO W AaBaav Hayano
nyyeBomy Hepsy [2].

OnucaHbl ciyyau, Koraa Bce pasaeneHns obbeanHaoTea 1 0b-
pa3yoT 04MH NyYoK [16].

KoHeuHble BeTBU. Bcero BblgenaoT 7 KPynHbIX KOHEYHbIX
setseli MC:

1. MblWeYHO-KOKHbIM HepB
CpeayHHbIl HepB
JlokTeBoW HepB
MegfManbHbIl KOXKHbIM HEPB Naeva
MegfManbHbIl KOXKHbBIN HEPB Npeanaeybs
JlyyeBoit HepB
MoaMbileyHbIN HepB

B flaHHOM CTaTbe ONWCaHbI NLb BAPUAHTbI CTPOEHMA KOHEYHbIX
BETBel, BUAUMbIX HEMOCPEACTBEHHO B MECTE UX NPOUCXOMAEHUA U3
MYYKOB MW PAJOM C HUMMU.

Bce 3TV HepBbI OKYTHIBAKOT CO BCEX CTOPOH MJIEYEBYIO apTeputo,
a nneyesan BeHa pacnosaraeTca Knepeau ot HUX. OfgHako, no AaH-
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upper edge of the scapula behind, and merge, forming divisions of
the BP, which continue into cords.

Divisions and cords. Each of the trunks is divided into an-
terior and posterior divisions, in which the exchange of fibers takes
place. The anterior divisions of the upper and middle trunks merge
to form a lateral cord. The anterior division of the lower trunk is
continued as a medial cord. The posterior divisions of all three
trunks unite to form the posterior cord. The divisions do not give
off branches. Variants of divisions formation depending on the dis-
tribution of fibers of the upper and middle trunks were described
[2]. The divisions are located directly behind the clavicle or 1-2 cm
above it, while the cords themselves and the terminal nerves that
originate from the cords already belong to the subclavian part of
the BP. The bundles are visualized starting only from the level of
the pectoralis minor tendon. They got their names depending on
the relations to the brachial artery, which they envelop.

The lateral cord, as a rule, is formed by combination of the
anterior upper and middle divisions. However, Shane Tubbs R et al
(2016), referring to Kerr AT, noted that this structural variant occurs
only in 82% of cases [2]. The lateral cord may be not connected to
the middle trunk in 3-4% of cases [2]. In this case, lateral cord does
not serve as the origin of the musculocutaneous nerve and the lat-
eral root of the median nerve, which in such cases arise directly
from the middle trunk of the BP. Fibers from the lower trunk may
join the lateral cord in 2-3% of cases [2]. In general, variants of the
lateral cord occur in 7% of cases [14].

The medial cord is usually a continuation of the anterior in-
ferior division. Occasionally, it may be absent, in this case all its
branches originate from the posterior cord of the BP [2].

The posterior cord, as a rule, is formed jointly by the posterior
upper, middle and lower divisions. It may be absent in 3-71% of ob-
servations [2, 15]. In this case, its branches, in particular the axillary
and radial nerves, originate directly from the posterior divisions,
and in such cases have their own anatomical features and struc-
tural variants [2]. Rarely, the posterior cord may give off branches
to the median and ulnar nerves [2]. There were also cases when
the posterior bundle was divided into two branches, covering the
subscapular artery, which thereafter collected together in a single
trunk and gave rise to the radial nerve [2].

Cases were described when all divisions were combined and
formed one cord [16].

Terminal branches. In total, seven large terminal branch-
es of BP are being identified:

1. Musculocutaneous nerve

Median nerve

Ulnar nerve

Medial cutaneous nerve of the arm
Medial cutaneous nerve of the forearm
Radial nerve

. Axillary nerve

This article describes only variants of the structure of the ter-
minal branches seen directly at the place of their origin from the
BP cords or near it.

All these nerves envelop the brachial artery on all sides, and
the brachial vein is located anterior to them. However, according
to the literature, the relations of the artery to the BP branches can
vary in 8%, including its location anterior to the median nerve [2].

Cases were described when the lateral and medial portions of
the median nerve did not merge into a single trunk, but were run-
ning separately [2]. A case of the formation of the median nerve by
three cords was also described [17].
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HbIM JIMTEPaTypbl, PACNONOXKEHNE apTePUM MOKET BapbupoBsaThb B 8%
cnyyaes OTHocuTeNbHO BeTBelt MNC, B TOM UMcae, pacnonaraTbes Kne-
peam oT cpeaMHHOro Hepsa [2].

OnucaHbl ciyyaun, Korga natepanbHaa M meauansHas nopumm
CPeAMHHOTO HepBa B €AMHbIN CTBON He 0ObEAMHAIOTCA, a CnedytoT
pasgenbHo [2]. Tak e 6bn onucaH cnyyait GopmMUPOBaHUA CPeaWH-
HOTO HepBa Tpema KopeLwKkamu [17].

MbILEeYHO-KOXKHbBIN HepB, Kak NpaBuio, 06pa3syeTca BONOKHAMM
C5 1 C6 HepBoB [18]. B 50-80% cny4aes B ero 06pa3oBaHMM y4aCTBYOT
BOMIOKHa OT C4 1 C7 HepBoB [19]. C8 HepB KpaliHe peaKo y4acTByeT B
ero 06pasoBaHuu. Yalle BCEro MbIWEYHO-KOXKHbIA HEPB OTXOAMUT OT
NaTepanbHoro Nyyka [2], HO TakkKe MOMKET OTXOAWTL OT 33JHEro, a B
5-7% cny4yaeB — OoT meAmanbHoro nydyka [2]. Mo gaHHbIM AuTepaTy-
pbl, MbILLEYHO-KOXHbIA HEPB OTCYTCTBYET B 8% CNyyaes, Mpu 3TOM,
MHHEepBaLuA nepeaHel rpynnbl MbILLLL NAeYa OCYLLEeCTBAAETCA U3 cpe-
[LMHHOTO HepBa [2]. MbILeYHO-KOXKHbIA U CPEANHHDIA HEPBbI MOTYT
MMETb COefIMHAOLLME APYT ApYra BETBM, KOTOPble bblan Knaccuduum-
pOBaHbI ¥ pa3geneHbl Ha 5 pasHbix TMNoB [20].

CornacHo uccnegosanuam Claassen H et al (2016), Hanbonee
BapvabenbHbIM ABNAETCA CPEAMHHBIN Heps (B 28% cnyyaes), uyTb me-
Hee — MbILLEYHO-KOXKHbIN HepB (8%). JIOKTEBOW, NOAMBILLEYHbIN 1 Ny-
4eBON HepBbl MMEIOT 3HAUUTENbHbIE OTKNOHEHWA OT «KNACCMYECKOM
CXembI» npumepHo B 1,2% cnyyaes [21].

NneyeBoe cnneteHue B Lenom. Mo HabaAEHNIO HEKOTO-
pbIX aBTOPOB, OTKNOHEHMSA OT KKNACCUYECKOM» CXEMbI ABNAIOTCSA HOp-
MaNbHbIMKU AR APYFUX KUBOTHBIX, MO3TOMY NPUYUHON NPOABAEHMA
n3meHunBocTM MC y YeNOBEKA OHU CYUTAIOT IBO/THOLLMOHHYHIO CBA3b C
LPYTYMU JKMBBIMM CYLLLECTBAMM U HaIMUMEM OBLLMX C HUMW OCTaTKOB
3MBPUOHANbHbIX 3a4aTKOB COCYA0B M HepBoB [2, 22]. Shane Tubbs R
et al (2016), ccoinancs Ha Miller, Tak ke npeanonaratoT 3HaYUTENbHYIO
CBA3b MeXJy CocyAamu 1 HepBamu, 0byCNaBAUBAIOLLYIO BAUAHUE UX
Ha dopmmpoBaHue apyr apyra [2].

PaHee npeanpuHUManuUCcb NOnbITKM Knaccuduumposats MNC no
aHaTomMmyeckum Tunam. B ceoém Tpyae Mackinnon SE, Yee A (2015)
ynomuHatot Billet, KoTopbIii ONMCbIBan TOMbKO 2 OCHOBHbIX CTBOAA
MC: NoBEePXHOCTHbIN U ry6OKMIA. 34ech e aBTopbl NULWYT o Fenard,
onucasLlem 3 1aBHbIX aHATOMUYECKUX BapuaHToB cTpoeHus MC, a B
Hayasie NPOLLIOro BEKA OAWH U3 aBTOPOB ONMCas B 06LLEI CI0KHOCTH
38 pasHosuaHocTel cnnetenns [1]. Mo aaHHbIM Mackinnon SE, Yee A
(2015), a Takske Shane Tubbs R et al (2016), Kerr onuncan 29 pasnnyHbix
mmnos lNC nocne nposeaeHna BCKpbiTUA 175 Tpynos, npenapnpoBaH-
HbIx mexay 1895 1 1910 . [1, 2].

XoTA 1 coobLuatoTcA HOBble BapUaHTbI OTXOMAEHWA KOHEYHbIX
Beteli [1C, B LLeNOM, N0 HEKOTOPbLIM JaHHbBIM, OHU BbIABAAIOTCA HeYa-
cto [2]. C apyroit cTopoHbI, pasHoobpasune aHatomum MNC, KOAMYECTBO
BapuaHTOB 06pa3oBaHMA M OTXOMAEHWA ero BeTBEN yBenMuMBaeTca
¢ Kaxabim gecatunetvem. [lo 53,5% MNC B uccnefoBaHWAX Ha Tpy-
nax 0671a4atT 3HaUUTENbHBIMM AaHATOMUYECKMMM OTKJIOHEHUAMM OT
«Knaccuyeckoro» ero onucanmsa [1, 2, 23].

3AKNIOYEHMUE

AHATOMMA NAEYEBOrO CNNETEHUA COXKHA U TPebyeT panbHew-
Lero usy4eHusa. B cBA3N € TEM, YTO «KaaccuyecKan cxema» BCTpeyaeT-
cA He 6osiee, Yem B NOJIOBMHE BCEX C/Ty4aEB, U3Y4YEHUE BApPUAHTOB €&
aHATOMMM UMEET BaXKHOE 3HAUYeHME KaK A/ NMPaKTUKYIOLWMX Bpadein
pasHbIX CneuuanbHocTen (HEMPOXMPYPrua, TPaBMaToNorMA U OpTo-
neams, nyyesas AMArHOCTVKa, Y3 amarHocTuka, ¢yHKLMOHaNbHas
[MarHoCTuKa, aHecTe3noorma 1 Apyrue), Tak U ANA HayKu B LENOM.
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The musculocutaneous nerve is usually formed by fibers of
the C5 and C6 nerves [18]. In 50-80% of cases, fibers from the C4
and C7 nerves are involved in its formation [19]. The C8 nerve is
extremely rarely involved in its formation. Most often, the muscu-
locutaneous nerve emerges from the lateral cord [2], but it can also
emerge from the posterior, and in 5-7% of cases, from the medial
cord [2]. According to the literature, the musculocutaneous nerve
is absent in 8% of cases, while the innervation of the anterior group
of muscles of the shoulder is provided by the median nerve [2].
The musculocutaneous and median nerves may have branches
connecting each other, which have been classified and divided into
5 different types [20].

According to studies by Claassen H et al (2016), the most vari-
able is the median nerve (in 28% of cases), slightly less - the muscu-
locutaneous nerve (8%). The ulnar, axillary and radial nerves have
significant deviations from the “classical scheme” in about 1.2% of
cases [21].

The brachial plexus as a whole. According to the ob-
servations of some authors, deviations from the “classic” scheme
are common in the animals; therefore, they consider the evolution-
ary relationship with other living beings and the presence of rem-
nants of embryonic rudiments of vessels and nerves in common
with them [2, 22]. Shane Tubbs R et al (2016), referring to Miller,
also suggest a significant connection between vessels and nerves,
which determines their influence on the formation of each other
[2].

Previous attempts have been made to classify BP according
to anatomical types. In their work Mackinnon SE, Yee A (2015)
mention Billet, who described only two main BP trunks: superficial
and deep. The authors refer to Fenard, who described three main
anatomical variants of the BP, and at the beginning of the last cen-
tury, one of the authors described a total of 38 types of plexus [1].
According to Mackinnon SE, Yee A (2015), and Shane Tubbs R et al
(2016), Kerr described 29 different types of BP after dissection of
175 cadavers between 1895 and 1910 [1, 2].

Although new variants of the origin of the terminal branches
of BP are reported, in general, according to some data, they are
detected infrequently [2]. On the other hand, the diversity of BP
anatomy, the number of variants of the formation and origin of its
branches is increasing every decade. Up to 53.5% of BPs in cadaver-
ic studies showed significant anatomical deviations from its “classi-
cal” description [1, 2, 23].

CONCLUSION

The anatomy of the BP is complex and requires further study.
Due to the fact that the "classic scheme" is found in not more than
half of all cases, the study of variant anatomy is important both for
practicing doctors of various specialties (neurosurgery, traumatol-
ogy and orthopedics, radiological diagnostics, ultrasound diagnos-
tics, functional diagnostics, anesthesiology and others), and for re-
search in general.
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OCOBEHHOCTU IMUTAHUS AETEN U IIOAPOCTKOB, OBYUAIOIINXCS B
YUPEXAEHMSIX KYAbTYPBI 1 MICKYCCTBA

.. KEPMIMBAEBA, M.K. D)CEHAMAHOBA, ®.A. KOUKOPOBA, T.A. LIIBMIHCKASI

Kadeapa rurnennuecknx aucrunant, Keipreiackas rocyjapcrsenHas Meannnnckas akagemus nM. VLK. Axyn6aesa, bukek, Peciybanka Kerpreiacran

B 0630pe M3yyeHbl M NPOAHANN3UPOBAHbI PE3YNbTaTbl HAYYHbIX UCCNEL0BAHUN, CoLepHaLLUX MHGOPMaLMo 06 0COBEHHOCTAX NUTAHWUA yyalLmxca
Xopeorpapuyecknx yYnanLL, U My3sblKaabHbIX WKOA. MCTOYHMKaMK MHbOpMaLmm aBuamnck 6asbl gaHHbIX: PubMed, PUHL, Google Scholar, Kubep/le-
HUHKa, Web of Science, Scopus, MEDLINE. B xofe npoBefeHus MTepaTypHOro MOWCKa BbIAACHUIOCh, YTO Ha CErOAHALHUIA AeHb Obl1o NpoBeaeHo
Ma/o Hay4HbIX UCCNEOBAHMIA, KACAIOLLMXCA NMUTAHWUA YYaLLMXCA XOPeorpaduUueckmX YUMUIULL, U My3bIKaNbHbIX LUKOJ, B OTIMYUK OT UX GU3MYECKOTO
passuTUsA. Mo umeoLmMMea AaHHbIM GU3NYECKOe Pa3BUTUE YUALLMXCA HANETHBIX LKO/ XapaKTepU3yeTcs YHUKaAbHbIMU OCOBEHHOCTAMM B 3aBUCHMO-
CTM OT NONa, BO3PACTa, STHUYECKOW NMPUHAANEKHOCTU U PETUOHA NPOMKMUBAHUA B OTAIMUMUM OT YYEHMKOB My3bIKa/lbHbIX M 06Le06pa30BaTe/IbHbIX LUKO.
Mexay Tem, NUTaHWe AeTel U NOAPOCTKOB, NPOPECCMOHANBHO 06YYAIOLLMXCA XOPeorpadmmu U MHCTPYMEHTaNbHOW My3blKe, CTpouTcs 6e3 yuéTta Bo3-
PaCTHbIX U NON0BbIX 0COBEHHOCTEN YUaLLMXCA, @ TaKXKe He BepyTca BO BHUMaHWe GpU3NYECKME U HEPBHO-3MOLMOHA/IbHbIE HAarpy3ku, 0BycN0BAEHHbIE
0CO6EHHOCTAMM UX 0byYeHMsA. [laHHbIV GaKT CBUAETENbCTBYET O HEOOXOAMMOCTU NPOBEAEHNUSA AONONHUTENbHBIX UCCNEA0BAHNIA AR Aa/bHENLWEro
U3y4eHUs BONPOCOB PaLMOHANINZALMMN UX MUTAHUA.

KnioueBble cnosa: numaxue, nuwesoli cmamyc, 0emu u nodpocmku, gpusu4eckoe passumue, 3a601e8aemMocMb, My3bIKaAbHAA WKO/A, XOPeozpa-
hudeckoe yuunuuje.

Ana yntuposBaHua: Kepumbaesa Mb, dceHamaHoBa MK, Koukoposa ®A, LineuHckas TA. OCO6EHHOCTU NUTaHUA AeTel U NOAPOCTKOB, 0byYaloLLMXCA B yY-
PEXAEHMAX KYNbTYPbI U UCKYCCTBA. BecmHuK AsuyeHHsl. 2022;24(2):235-43. Available from: https://doi.org/10.25005/2074-0581-2022-24-2-235-243

NUTRITION CONSIDERATIONS FOR CHILDREN AND ADOLESCENTS OF THE
CULTURE AND ART EDUCATIONAL INSTITUTIONS

1.B. KERIMBAEVA, M.K. ESENAMANOVA, FEA. KOCHKOROVA, T.A. TSIVINSKAYA

Department of Hygienic Disciplines, I.K. Akhunbaev Kyrgyz State Medical Academy, Bishkek, Republic of Kyrgyzstan

The review analyzed the results of research on the nutritional status of students of choreography and music schools. The following databases were
used as sources of information: PubMed, RSCI, Google Scholar, CyberLeninka, Web of Science, Scopus, MEDLINE. During the literature search scarce
research data were found regarding nutrition of students of choreography and music schools, while many more information was available regarding
their physical development. According to available data, the physical development of students of ballet schools is characterized by unique features
depending on gender, age, ethnicity and region of residence, in contrast to students of music and comprehensive schools. Meanwhile, nutrition of
children and adolescents professionally trained in choreography and instrumental music was worked out without taking into account the age and
gender of students, as well as training-related physical and neuro-emotional load. This fact indicates the need for additional research on rationalization
of their nutrition.

Keywords: Nutrition, nutritional status, children and adolescents, physical development, morbidity, music school, choreographic school.

For citation: Kerimbaeva IB, Esenamanova MK, Kochkorova FA, Tsivinskaya TA. Osobennosti pitaniya detey i podrostkov, obuchayushchikhsya v uchrezhdeniyakh
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BBEOEHMUE

MHOroneTHAs NOATOTOBKA M BOCMUTaHWe Byaylimx apTMCTOB
6aneta n My3bIKaHTOB-MHCTPYMEHTA/ICTOB — 3TO C/IOKHbIW NPOLECC,
yCnex KOTOPOro 3aBUCUT OT HEKOTOPbIX K/KOYEBbIX (pakTopoB. OCHOB-
HbIM W3 HUX AB/IAETCA PaLMOHANbHOE MWUTaHWe, crnocobcTeylollee
COXpaHEeHMI0 3/0pOoBbA, 06ecneynBaiollee rapMOHWYHBLIA POCT U
pa3BUTHE, @ TAK¥Ke BbICOKYIO GU3UYECKYIO M YMCTBEHHYIO paboTtocno-
cobHocTb [1, 2]. CoyeTaHue obLiero 0bpa3oBaHUA U XyL40MKECTBEH-
HO-TBOPYECKOM NOATOTOBKM, a TaKKe MeTabonnyeckme ocobeHHoCTH
MbILLEYHOW AeATENbHOCTH, CBA3AHHbIE C 3aHATUAMM Xopeorpadueit n
My3bIKOW, TPEDYIOT UISMEHEHWIA B KAUECTBEHHOM COCTABE W NPONOPLY-
fIX OCHOBHbIX HYTPUEHTOB NO CPABHEHMIO C NUTAHMEM LUKONbHWKOB!.

1 OpeaHu3sayus NPOCMOo20 MUMAHUA Y4AULUXCA XOPEo2papuyecKux y4unuwy
(memooduyeckue ykazaHus). Yme. MuH3dpasom PCOCP 25.07.1983 a.

INTRODUCTION

Many years of training and education of future ballet dancers
and musicians-instrumentalists is a complex process, the success of
which depends on certain key factors, the main of which is a bal-
anced diet that promotes health, ensures harmonious growth and
development, as well as high physical and mental performance [1,
2]. The combination of comprehensive education with artistic and
creative training, as well as metabolic patterns of muscle activity
associated with choreography and music, require certain composi-
tion and proportions of the main nutrients which should be differ-
ent from nutrition of students at the comprehensive schools?.

1 Organization of simple meals for students of choreographic schools
(guidelines). Approved Ministry of Health of the RSFSR 07/25/1983
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Yyawmecs My3blKa/bHbIX LKOM M XOpeorpaduyecknx yumauiy,
— 3TO YHUKaNbHbIE AETCKUE U HOHOLIECKME KOJIIEKTUBbI CO Cneuudu-
YECKMMM Harpy3Kamu Ha OpraHbl ABUKEHWS, CBA3AHHBIMW C Urpon
Ha My3blKa/ibHbIX MHCTPYMeHTaxX [3, 4] u xopeorpadueii [5]. Cneayet
OTMETUTb, YTO NpodeccroHanbHoe obyyeHne apTUCTOB BaneTta U my-
3bIKAaHTOB-MHCTPYMEHTA/IMCTOB HAYMHAETCA C MIAALIENO LIKONBHOMO
Bo3pacta [6]. Momumo 3Toro, yyaLumecs B NoSHOM 06bEME NPOXOAAT
yuebHyto Nnporpammy o6LLeobpa3oBaTeIbHOM WKObI, KOTopas Tpeby-
€T OT YYaLLMXCA 3HAUYMTENBHbIX YMCTBEHHbIX Harpy3oK ¥ HepBHO-3MO-
LIMOHANBHOTO HaNPAXKEHUS.

Ob6yuyeHue yyalLmxca Xopeorpaduyecknx yunmLL, U my3blKab-
HbIX LIKON UMeeT psag, ocobeHHocTel. Bo-nepsblx, 310 dusnyeckue
HarpysKku ¢ MIaALLIEro WKObHOTO BO3PACTa KaK y AeTel, 0byyatoLimx-
A Banety, TaKk 1 yyalLmxca My3blKanbHoW WKonbl [5, 7]. Mo AaHHbIM
HEKOTOPbIX YY4EHbIX B 06/1aCTV My3bIKa/IbHOTO UCMONHUTENLCTBA, UTPbl
Ha MY3bIKa/IbHbIX MHCTPYMEHTaX TPebyloT 3HAUYMTE/IbHbIX SHEeprosa-
TpaT, 0CO6EHHO UCMONHEHME My3bIKa/lbHbIX NPOWU3BEAEHUI Ha yX0-
BbIX MHCTPYMeHTax [4, 8]. OfHaKo, Urpa Ha My3blKa/IbHbIX MHCTPYMEH-
Tax CBA3aHa NMMNOKMHE3NEN U OINTENbHBIM CTOAHUEM WU CUAEHUEM
B CTAaTUYECKM BbIHYKAEHHOM NonoxeHuu [3]. Bo-BTOpbIX, NOMUMO
dU3NYECKMX Harpy3oK, obyyeHue xopeorpadum U mysblKe CONPOBO-
KOAETCA 3HAUMTENBbHBIM HEPBHO-3MOLIMOHANBHBIM HaNPAXXEHUEM BO
Bpems y4ébbl, BbICTynneHui 1 penetuumii [6, 9]. B-TpeTbux, ogHUM
U3 BaxHeUWwux TpeboBaHWM K apTucTam baneta Ansa AOCTUMNKEHUA
M1Ka CBOEro MacTepcTsa ABAETCA NoAAEPHKaHWe NOMOKEHHOIO Beca
TeNa, XapaKTepHoro Ans BblbpaHHOM UMK npodeccuu. YTo Kacaetca
YUaLLMXCA My3bIKa/IbHbIX LUKO/, NOAAEPKaHME KpacuBoii Gpurypbl 06-
YC/IOBIEHO COLMANbHO-KY/IbTYPHbIM AaBneHnem obuiectsa. B aToi
CBA3M, yyalmecs 6aneTHbIX M My3bIKasIbHbIX LUKO/ 4acTo OrpaHuYu-
BalOT NOTpebNeHMe MULLM, YTO MOXKET COMPOBOXKAATHCA CHUMKEHUEM
paboToCnoCOBHOCTH, YXYALIEHUEM CAMOYYBCTBUSA M COCTOAHUA 340-
posbs [10, 11].

M3yYeHMem NWUTaHWUA YYaLLMXCA XOpeorpaduyeckux y4uauuy
B nepuog cyuwecrsoBaHma CCCP 3aHMmanuch Keacosa All c coasr.
(1973) v 3aiuesa bI, KoHapaTbesa MW (1985). ABTOpamu BbIABAEHO,
4TO BOMPOCHI NUTaHWA AeTeN U NOAPOCTKOB, UMEKLLMX 0cobble yC-
nosuA NpodeccMoHanbHOro 0b6y4eHns, M3yYeHbl HefoCTaTouHo. Mpu
NOCTPOEHWUU MUTAHWSA OHBIX BANEPUH HE YUUTBIBANUCH OCOBEHHOCTH,
CBA3aHHble C npodeccMoHanbHbiM 0byyeHnem xopeorpadum [6]. Mo
WX OaHHbIM, 3HEproTpatsl y yyawmxca 10-14 net B cpegHem cocTaBu-
n 2765,2 KKan, a B Bo3pacte 15-18 net — 3403,5 KkKan [6, 7]. MutaHue
y4aLLMXca No Bo3pacTam He bbin1o anddepeHLMpoBaHo, B pesysibtate
YEero AETW CTapLUMX KNaccoB MOMyYanu HeAOCTaTOuHbIV MO Kajopwit-
HOCTW paumoH. KonnuecTBo 6ekoB OblI0 HECKOIbKO MOHWMKEHO [6,
7], @ KOIMYECTBO KMPOB NOBbILWEHO [7]. CoaeprKaHue yrneBoLoB Ume-
N0 3HauuTeNbHO 6onee BbICOKME MOKas3aTeNM MO CPABHEHWIO C Tpe-
60BaHMAMM GU3MONOTUYECKMX HOPM NMUTaHMA [6, 7]. COOTHOLEHME
6enKoB, *upos v yresogos (BKY) coctasmno 1:1,4:5,7 [7]n 1:1,3:5,6
[6], uTo NOKa3bIBaET YINEBOAHO-KMUPOBYIO HANPaBNEHHOCTb MUTAHUA.
Mmenuchb cepbEsHble HapyLLEHWUA B PEXUME NUTaHUA: Bosblune UH-
TepBasibl MEXAY NPUEMaMU MULLM U HEMPABUIbHOE pacnpeaeneHue
KasIopUIAHOCTM paLMOHa B TeueHUe AHA. Takke oTmevantes geduumt
HEKOTOPbIX BMTaMMHOB (B, B, C) N MUHepanbHbix coneii (Kanbuni,
¢docdop). B npoayKToBOM Habope yyalMxcs OTMEYEHO HeJoCTa-
TOYHOE KO/IMYECTBO MOJIOYHBIX MPOAYKTOB, pbibbl, MAca, GPyKTOB K
oBolueit [6, 7]. Mo pesynbTaTam nccnenosaHuii 3aiuesolt BN n KoH-
apatbesoit UM [6] 6blan paspaboTaHbl HOPMbI PALMOHOB MUTAHWUA
y4aLLyMXca ¢ y4ETOM NONA M BO3PACTa, KOTOPbIE aKTyasbHbI U B laHHOE
Bpems.

Takum o6pas3om, NpoBeAEHHbLIN aHaNW3 CBUAETENbCTBYET, YTO
B COBETCKMI Nepuog, yAensnocb Hebonblwoe BHUMaHWE MUTAHWUIO
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Students of music and choreography schools are unique
groups of children and young people with specific loads on the
musculoskeletal system organs involved in playing musical instru-
ments [3, 4] and choreography exercises [5]. It should be noted
that the professional training of ballet dancers and instrumental
musicians begins at primary school age [6]. In addition, students
complete the curriculum of a comprehensive school, which impos-
es a significant mental and neuro-emotional load on them.

Teaching of students at choreography and music schools has
a number of distinctive features. Firstly, children studying ballet
or music, start physical activities from primary school age [5, 7].
According to some scientists in the field of music performance,
playing musical instruments, especially the wind ones, requires
considerable energy consumption [4, 8]. However, playing mu-
sical instruments is associated with hypokinesia and prolonged
standing or sitting in a static posture position [3]. Secondly, in
addition to physical activity, learning choreography and music is
accompanied by significant neuro-emotional load during studies,
performances and rehearsals [6, 9]. Thirdly, one of the most im-
portant requirements for ballet dancers to achieve the peak of
their skills is to maintain the required body weight, characteris-
tic of their chosen profession. As for students of music schools,
they try to maintain a beautiful figure due to the socio-cultural
pressure of society. In this regard, students of ballet and music
schools often restrict their food intake, which may be accompa-
nied by a decrease in working capacity, deterioration of well-be-
ing and health [10, 11].

The study of the nutrition of choreography students during
Soviet times was carried out by Kvasova AP et al (1973) and Zayt-
seva BP, Kondratiev Il (1985). The authors found that the issues of
nutrition of children and adolescents with special conditions for
vocational training have not been studied sufficiently. When work-
ing out the nutrition of young ballerinas, the requirements of pro-
fessional choreography training were not taken into account [6].
According to their data, the energy consumption of students aged
10-14 years averaged 2765.2 kcal, and at the age of 15-18 years
— 3403.5 kcal [6, 7]. The nutrition of students was not differenti-
ated by age, as a result of which the children of the senior class-
es had insufficient intake of calories. The amount of proteins was
somewhat reduced [6, 7], while the amount of fats was increased
[7]. The content of carbohydrates was significantly higher than the
requirements of physiological nutrition standards [6, 7]. The ratio
of proteins, fats and carbohydrates (PFC) was 1:1.4:5.7 [7] and
1:1.3:5.6 [6], which indicated the diet shift towards carbohydrates
and fats. Serious diet violations were noted: long intervals between
meals and improper distribution of calories during the day. There
was also a deficiency of some vitamins (B,, B,, C) and mineral salts
(calcium, phosphorus). In the grocery list of students, there was an
insufficient amount of dairy products, fish, meat, fruits and vege-
tables [6, 7]. According to the results of studies by Zaytseva BP and
Kondratieva Il [6], the standards of diets for students were devel-
oped taking into account their gender and age, which remain valid
until today.

Thus, the analysis shows that in the Soviet period, little atten-
tion was paid to the nutrition of students of choreography schools,
while the daily food set was aimed more at maintaining the bal-
ance of nutrients and energy than at providing students with mi-
cronutrients necessary to improve efficiency, accelerate recupera-
tion, and combat fatigue.



Kepumobaesa V15 ¢ coasm. ITutanme geteli, 3aHATHIX MY3BIKOV 11 XOpeorpadueir

BECTHMK ABUMILIEHHEI
Tom 24 * No 2 * 2022

yJaLmxcs xopeorpaduyecknx yUuauLL, npy 3Tom CyTOUHBIN NPOAYK-
TOBbI Habop Obln HanpaBieH 6osblue Ha coxpaHeHWe BanaHca nu-
LLEBbIX BELLECTB U SHEPTUM, HEXKENN Ha 0DeCcnevyeHHOCTb y4alLmxcs
MMWKPOHYTPUEHTaMM, HEOBXOAMMbBIMM Kak A/1A NOoBbIleHUs paboTo-
CNOCOBHOCTU U YCKOPEHWA BOCCTAHOBEHMA CUA, TaK U ana 6opbbbl
C YTOMAEHUEM.

Co BpeméH pacnaga CCCP Hay4yHbIX paboT, NoCBALLEHHbIX BONPO-
CaM NMUTaHWA AeTell U NOAPOCTKOB, NPOGECCMOHANBbHO 0BbyYatoLLMXCA
xopeorpadmu 1 UHCTPYMEHTaNbHOM My3blKe, OblI0 HEAOCTAaTOUHO, U
60NbLUMHCTBO M3 HUX HanpaB/eHbl Ha U3yYeHUe PaccTPOCTBA MX NK-
LLEeBOro NoBeseHuA.

®énoposa CA n Knumosa TM (2015) otmeuyatoT ocobyto Bak-
HOCTb BOMPOCA PaALMOHAbHOIO NUTAHUA yYaLumxcs 6aneTHbIX LWKoA,
B CBA3M C UX BO3PACTOM, HaXOAALLMMCA B NepUoAe akTMBHOTO POCTa,
Pa3BUTMA U CTAHOBNEHMA PEMNPOAYKTMBHOMO 3740poBbA. Hapaay c
3TUM, cobntofeHne CaHUTapHO-TUIMEHWYECKMX TpeboBaHMUiA K opra-
HM3aLMK U 0ByyYeHUto 0CHOBaM NPaBMABHOTO NUTAHWA ABAAIOTCA OC-
HOBHbIMWU MEPOMPUATUAMU COXPAHEHUA UX 300p0BbA [12].

Libibukosa HN (2019) npoaHanM3MpoBana COCTOAHME NMUTAHUA
CTyfeHToB BypATCKOro xopeorpaduyeckoro MHCTUTYTa MO OTHOLUe-
HUIO K HOPMaM, PEKOMEHA0BaHHbIM A1a Byaywmx aptucTos baneTa.
Mpu 3Tom 6bIN0 BLIABAEHO, YTO MPUMEHAEMbIN B HACTOALLEE BPEMA
PALMOH NMUTAHWA ANA YHALLMXCA XOPEOrpadrUyecKkmX yUUuLL ABAseTCA
HenpasW/bHbIM, MOCKO/bKY NUTaHWe JOMKHO BapbUPOBaThb B 3aBUCH-
MOCTM OT BO3pacTa 1 nona [11].

CpaBHWTE/IbHAA OLEHKa NULLEBOTO PaLLMOHa y4aLLmxcsa buiikek-
cKoro xopeorpaduyeckoro yumunuuia (BXY) u PecnybavkaHckoi my3bl-
Ka/JIbHOM CcpefHel CrneLuanu3MpoBaHHOM LWKOAbI-MHTepHaTa (PMCC-
LK), npoBeaénHas B 2015 roay Kepumbaesoii UB ¢ coaBT., Nokasana
pasnuve mexay NuLEeBbIMU pauuoHamu. Tak, NuTaHue aeteld, oby-
YaIOLLMXCA B MY3bIKa/IbHOM LUKONE, 3HAUUTENbHO YCTYMaeT no XUMM-
YeCKOMy COCTaBY PaLMOHOB TaKOBOMY Y BOCMIUTAaHHUKOB Xopeorpadu-
yeckoro yunnuwa (p<0,001), yTo cBMAETENLCTBYET O HEAOCTATOYHOM
06ecneyeHHOCTM yyalmxcs BUONOTMYECKM LEHHBIMU MPOAYKTaMM
nuTaHua. Kpome Toro, 6bin BbIABAEH AeDULNT OCHOBHBIX KOMMOHEH-
TOB NULLK, AncbanaHc B NUTAHWUM U HU3KaA SHepreTMyeckasn LLeHHOCTb
eXeIHeBHbIX PaLMOHOB. Pe3y/bTaTbl AaHHOTO UCCNeA0BaHMA NO3BO-
VAW NPeAnONOKNUTb, YTO MPU COCTaBAEHUU NULLEBOMO PaLMOHa He
YYUTbIBANUCH dM3MoNoruyeckne NoTpebHoOCTU B NUTaTeNbHbIX BeLLe-
CTBAX M 3HEPIrUM, A TaK¥Ke BO3PACT, NN U GU3NYECKME HArpy3KM y4a-
wuxea [13].

B MHOCTpaHHbIX Hay4HbIX UCCeaoBaHUAX bonee NoapPO6HO U3-
y4eHbl 0COBEHHOCTU NUTAHMA AeTel U NOAPOCTKOB, 3aHUMAIOLLMXCA
xopeorpadueii. Civil R et al (2019) B Kpocc-CEKLMOHHOM UCCea0Ba-
HWUW OLLEHMBANM CTATYC NUTAHUA, PACYETHbIN SHEPTETUYECKMI CTATYC U
daKTopbI, CBA3aHHbIE ¢ AedUuMTOM 3Heprum B cnopte (aanee RED-S)
Yy CTyAeHTOK npodeccuoHanbHoro baneta (17-18 net) B Koponesckoi
KoHcepBaTopuu LWotnaHauu. Mo pesynsTatam faHHOW paboTbl Hbiio
YCTaHOB/NEHO, YTO AEBYLUKM NOABEPMKEHDI PUCKY Pa3BuUTUA 3abo/eBa-
HWI, CBA3AHHBIX C OTHOCUTENIbHBIM AeduuUTOM 3Hepruun. Tak, y 40%
YYaCTHUL, BbIABNIEHbl HAPYLWEHWA MEHCTPYanbHOro uukna, y 15% —
onvromeHopes, y 25% — BTopuyHas ameHopes, 1 65% 6blnv OTHeCeHbI
K rpynne pucka RED-S. Mpu 3TOM, CyTOUHBbIV Pacxog, SHeprum cocTasun
23194221 kKan [14].

Beck KL et al (2015) B nonepe4yHOM UCCNELOBaHUM U3ydaam CTa-
TYC MUTaHUA AeBOYEK-NOAPOCTKOB (13-18 neT) — TaHUOBLWML, 6aneTa B
OkneHpe (Hosas 3enaHams). ABTopamu BbIIBNIEHO, YTO cpeaHee Mno-
TpebneHve yrnesonos u 6enka coctasuno 4,8+1,4 n 1,6+0,5 r/kr/cyt
COOTBETCTBEHHO. 54,8% TaHLOpOB noTpebaanu meHee 5 r yresoaos/
Kr/oeHb, a 23,8% — meHee 1,2 r 6eska/Kr/oeHb. Y 6onee nonosuHbl
(60%) y4acTHMKOB OMnpefeneHo HecoOTBETCTBUE PEKOMEHAYEMbIM

Since the collapse of the USSR, there have been few scientific
works devoted to the nutrition of children and adolescents profes-
sionally trained in choreography and instrumental music, and most
of them were aimed at studying their nutritional disorders.

Fyodorova SA and Klimova TM (2015) emphasize the partic-
ular importance of rational nutrition for students of ballet schools,
due to their age, which is a period of active growth, development
and establishment of reproductive health. Along with this, com-
pliance with sanitary and hygienic requirements and teaching the
basics of proper nutrition are the main measures to preserve their
health [12].

Tsybikova NL (2019) analyzed the nutritional status of stu-
dents of the Buryat Choreography Institute in relation to the stan-
dards recommended for future ballet dancers. At the same time, it
was revealed that the currently used diet for students of choreog-
raphy schools was not proper as it should vary depending on age
and gender [11].

A comparative assessment of the feeding practices in stu-
dents from the Bishkek Choreography School (BCU) and the Repub-
lican Secondary Specialized Music Boarding School, conducted in
2015 by Kerimbaeva IB et al, showed a difference between dietary
intakes in these institutions. Thus, the nutrition of children study-
ing at a music school was significantly worse in terms of the chem-
ical composition of diets than at a choreographic school (p<0.001),
which indicated an insufficient supply of students with biologically
valuable food. In addition, a deficiency of the main components
of food, an imbalance in nutrition and a low energy value of daily
diets were identified. The results of this study suggested that the
physiological needs for nutrients and energy, as well as the age,
gender and physical activity of students were not taken into ac-
count when compiling the diet [13].

In foreign scientific studies, diets of children and adolescents
involved in choreography have been studied in more detail. Civil R
et al (2019) in a cross-sectional study assessed the nutritional sta-
tus, estimated energy status and factors associated with relative
energy deficiency in sport (RED-S) in ballet students (17-18 years
old) at the Royal Conservatory of Scotland. According to the results
of this work, girls were at risk of developing certain diseases asso-
ciated with a relative energy deficit. Thus, 40% of the participants
had irregular menstrual cycle, 15% had oligomenorrhea, 25% had
secondary amenorrhea, and 65% were at risk of RED-S. At the
same time, the daily energy consumption was 2,319+221 kcal [14].

Beck KL et al (2015) assessed the nutritional status of ado-
lescent female ballet dancers (13-18 years old) in Auckland, New
Zealand in a cross-sectional study. The authors found that the av-
erage consumption of carbohydrates and protein was 4.8+1.4 and
1.620.5 g/kg/day, respectively; 54.8% of dancers consumed less
than 5 g carbohydrates/kg/day, and 23.8% consumed less than
1.2 g protein/kg/day. More than half (60%) of the participants did
not show the recommended levels of folic acid, vitamin D, calcium,
magnesium, selenium, and 28.3% of the dancers had insufficient
iron levels. Thus, it was found that pubertal ballet dancers were at
risk of insufficient intake of macro- and micronutrients [15].

Portuguese scientists led by Sousa M (2013) noted that a
balanced diet, and not just sufficient energy intake, is necessary
to achieve optimal dance performance results. The study indicat-
ed that dancers may be at an increased risk of developing micro-
elementoses (iron, calcium) and vitamin D deficit due to restricted
food intake. The paper specifically justified the need for additional
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3HaYeHMAM YPOBHA HONUEBOM KUCNOTbI, BUTaMMHA D, Kanbums, mar-
HUA, ceneHa, n y 28,3% TaHLOPOB OTMEYaICa HeAO0CTaTOUHbIN ypo-
BeHb Kese3a. Takum 06pa3om, 6bl10 YCTaHOB/IEHO, YTO TaHLLOBLUMLLbI
6aneta nybepTaTHOrO BO3pacTa NOABEPIKEHbI PUCKY HEJOCTAaTOYHOTO
notpebneHms Makpo- U MUKPOHYTpUeHToB [15].

MopTyranbckue y4éHble nog pykosoacTsom Sousa M (2013) o1-
METUAN, 4To cbanaHCMpPOBAHHOE NUTaHUE, @ He MPOCTO AOCTaTOYHOE
noTtpebneHue sHeprum, HeOBXoAMMO AN AOCTUNKEHMA ONTUMASIBHOTO
TaHLLEBaNbHOIO BbICTYNAEHMA. Pe3ynbTaTbl UCCIEA0BAHWUA YKa3bIBaOT
Ha TO, YTO, TaHLOPbI MOTYT NOABEPraTbCA NOBbILIEHHOMY PUCKY pas-
BUTUA MMUKPO3/NIEMEHTO30B (Kene30, KasblUuit) n BuTamMuHa D 13-3a
OrpaHMYeHHoro notpebaeHus nuwm. B pabote ocobo oTMeuyeHa He-
06X0AMMOCTb NPOBeLEeHWA AONONHUTE/bHBIX UCCNef0BaHWI No U3-
Y4YEHWI0 0COBEHHOCTeW NUTaHWA NPObECCHOHAbHBIX TaHLLOPOB, TaK
KaK PeKOMEHZALMU MO MUTAHMIO JOMKHbI ObITb OCHOBaHbI Ha Hayu-
HbIX MccnenoBaHuaAXx [16].

MccnepoBaTtenn oTMeYatoT BaXKHOCTb Nepuoamn3aumuy NuUTaHuA
4n1a byaywmx aptvctos 6aneta u npodeccmoHanbHbIx apTucTos bane-
Ta. Mepnoamsauma NMTaHMA — 3TO CTPATErMYECKoe 1 CBOEBPEMEHHOE
notpebneHne NUTaTENbHbIX BELLECTB A/1A YCNELHOro yaoBAeTBoOpe-
HMA Pa3IMYHbIX NOTPEOHOCTEN B NEPUOA PENETULMIA, BbICTYNIEHUA U
BoccTaHoBneHus [17].

OZHUM 13 YyBCTBUTE/IbHBIX KPUTEPMEB NPABUILHOCTU NMUTAHUA
ABNAETCA YPOBEHb PU3MYecKoro passutua. UccnenosaHuo dusnue-
CKOTO pa3BUTMA 1 3a601€BaemMOCTU AeTell U NOAPOCTKOB NOCBALLEHO
60/1bLLIOE KONMYECTBO Hay4HbIX paboT [18-21].

Kak nokasanu uccnepgoBaHua Keacosoit AN c coasTt. (1973),
83,2% yuawmxca Hosocubupckoro xopeorpaduyeckoro yunauia
UMeNn CpefHuiA 1 Bbilwe cpesHero pocT. Hanbonee HM3Kue nokasa-
Tenun Beca Habnoganuck y yyawmxca 10-13 nert, K 14-18 rogam Bec
npubanKanca K cpeaHnM nokasatensam. OKpYKHOCTb TPYAHON KneT-
Kn 'y 53,3% yyalumxca umena nokasaTenu HUXe CpefHUX, 4To aBTopbl
06bACHAT 0cobeHHOCTAMM 0T6Opa B yunaue. MokasaTenn auHa-
MOMETPUM Y Y4aLLMXCA, OCODEHHO Y AEBOYEK, OKA3a/INCh HUKE, YeM Y
LUKONIbHUKOB, NpK H6onee BbICOKOM rogoBom npupocTe [7].

Bonee nosgHee nccnegosarue 3aiuesoit BN u KoHapaTtbesoi
MU (1985) du3MYecKoro pasBUTMA YYaLLMXCA XOpeorpaduyecKkoro
YYUIMLLA MOKa3aso, YTO OCHOBHOW XapaKTepUCTUKOW ABNAETCH TeH-
[eHUMA K HeAO0CTAaTOYHOM Macce Tena No OTHOLLEHWIO K CpeaHeMy po-
CTy, KOTOpasA yBeNNYMBAETCA C BO3PACTOM Y AEBOYEK U YMEHbLLaeTcA
Y ManbymKos [6].

MacneHHukoB MO (2014) cymTaeT, uyTo, NOCKO/bKY 3aHATME NO
KNaCCUYECKOMY TaHLly ABNAETCA OCHOBHbIM MPEAMETOM B NOATOTOB-
Ke Byaywmx apTUcToB b6aneTa, HEOBXOAMMO Y4YUTbIBaTb MHEHUE Me-
[1aroros no KAacCMYeckoMy TaHLYy Mpu oueHKe dU3M4ecKoro passu-
TWA BOCMWUTAHHWMKOB aKkagemuu. Kak mokasanu pesynsraTbl onpoca,
MHOrMe NpenoAaBaTeNy KNacCUYECKOro TaHLa aKafleMUU CYMTaloT,
4TO PM3NYECKOro Pa3BUTUA YYALLMXCA HEAOCTATOYHO ANA 3aHATUN He
TONBKO KNACCMUYECKUM TaHLEM, HO U L1 TOTO, YTOBbI OHM CYUTANNCD
30poBbIMUK. Kpome Toro, o MHeHWIo NpenogasaTenei, B yy4LleHUm
[bIXaTeNbHOM CUCTeMbI HyKaatoTca 83,8% yyalumxea [22].

Mo aaHHbIM LibibrKkoBoi H/1 (2019), napameTpbl pocTa M Beca
YYaLLMXCA MAAAWMX KNaccoB BypAaTckoro pecnybiMKaHCKOro xopeo-
rpaduueckoro yumnuwa (6PXK) B Lenom cooTBeTCTBOBaNM CTaHAap-
Tam GU3MYECKOro PasBUTUA A1A apTUCTOB BaneTa, Toraa Kak B 2016-
2019 ropax aHTPOMOMETPUYECKME MapaMeTpbl CTYAEHTOB BTOPOro
Kypca BPXK OTKNOHANMCD OT CpeaHUX AaHHbIX A1 CTapLUEKIACCHUKOB
Ha 1-2 ropga [11].

Mpu3HaHo, uTo B BaneTe cywwecTBYeT BbICOKMIA 3CTETUYECKMIA
CNpOC, YTO BANAET Ha MHAEKC Macchl Tena (MMT) u nuwesoe noseae-
HWe TaHLopOB.
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research on the nutritional characteristics of professional dancers,
since nutritional recommendations should be based on scientific
data [16].

Researchers noted the importance of nutrition periodization
for the future and professional ballet dancers. Periodization of nu-
trition is the strategic and timely intake of nutrients to successfully
meet various dietary needs during rehearsals, performances and
recovery period [17].

One of the sensitive criteria for proper nutrition is the level
of physical development. A large number of scientific works were
dedicated to the study of the physical development and morbidity
of children and adolescents [18-21].

According to Kvasova AP et al (1973), 83.2% of the students
of the Novosibirsk Choreographic School had average and above
average growth. The lowest weight indicators were observed in
students aged 10-13, by the age of 14-18 the weight was approach-
ing the average. Chest circumference in 53.3% of students was
below the average, which was explained by the selection pattern
of students in the school. The indicators of dynamometry among
students, especially girls, turned out to be lower than those among
the schoolchildren at comprehensive schools, with a higher annual
increase [7].

A later study of the physical development of a choreography
school students by Zaytseva BP and Kondratieva Il (1985) showed
that the main tendency was an underweight in relation to average
height, which increased with age in girls and decreases in boys [6].

Maslennikov PYu (2014) showed that since classical dance is
the main subject in the training of future ballet dancers, it is nec-
essary to take into account the opinion of classical dance teachers
when assessing the physical development of the dance academy
students. As the results of the survey showed, many teachers of
the classical dance of the academy believed that the physical devel-
opment of students was insufficient not only for practicing classical
dance, but also for being considered healthy. In addition, according
to teachers, 83.8% of students needed to improve the respiratory
system [22].

According to Tsybikova NL (2019), in general height and
weight of junior students at the Buryat Republican Choreographic
School (BRCS) met the standards of physical development for bal-
let dancers, while in 2016-2019 the anthropometric parameters of
second year students of the BRCS deviated from the average data
for high school students by 1-2 years [11].

It is recognized that there is a high aesthetic need for ballet,
which affects the body mass index (BMI) and eating behavior of
dancers.

In their study, Wyon MA et al (2014) determined that pro-
fessional ballet dancers had a significantly higher BMI than ballet
school students. The authors found that dancers with eating dis-
orders showed a lower level of knowledge about nutrition, which
can affect BMI. In this regard, the attitude to food and BMI of ballet
school students should be especially monitored during adolescent
period of development [23].

Beck KL et al (2015) determined that the average BMI was
19.742.4 kg/m? and the body fat percentage was 23.5+4.1%. The
authors confirmed that low BMI was aesthetically desirable for
ballet dancers, but was associated with increased incidence of in-
juries [15]. Brown MA et al (2017) reported that female dancers
studying choreography at the University of Idaho (USA) had a BMI
of 24.914.1 kg/m? with a fat mass of more than 30% in all ages [24].
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B cBoem uccnegosaHnm Wyon MA et al (2014) onpeaenvnu,
4To Yy NPodEeccoHanbHbIX TaHLopoB Haneta MMT 6bin 3HAUMTENBHO
BblLE, YEM Y yyaLLumxca 6aneTHOM WKobl. ABTOPaMM Obi/Io BbISBIEHO,
YTO TaHLLOPbI C PACCTPOMCTBAMM MULLLEBOTO NOBELEHWUA AEMOHCTPUPY-
10T 60/1€€ HWU3KMUI YPOBEHb 3HAHWUIA O MUTAHUW, YTO MOMKET BAUATb HA
MMT. B cBA3M € 3TUM, OTHOLLEHME K ede U UMT yyaimxca 6aneTHblx
LUKON cnepyeT 0cOBEHHO KOHTPOIMPOBATb B NEePUOAbI NOAPOCTKOBOTO
passutua [23].

Beck KL et al (2015) onpegenunu, uto cpegHuit UMT cocTasun
19,742,4 Kr/m?, a MPOLEHTHOE COAEP}KaHMe KMpa B OpraHusme —
23,5+4,1%. ABTOpbI NOATBEPIKAAIOT, YTO HU3KMIN UMT acTeTnyecku
yKenateneH 415 TaHLOpPoB 6aneTa, HO CBA3aH C MOBbLIWEHHbIM TPaB-
maTuamom [15]. B pabote Brown MA et al (2017) coobuiaeTcs, uto y
CTYZEHTOK-TaHLoBLLML, obyyatoLimecs xopeorpadum B yHuBEpcUTeTE
Aiigaxo (CLUA), UMT 6bin 24,94,1 Kr/m? ¢ maccoi upa 6onee 30%
BO BCE CPOKM pa3suTua [24].

Y10 KacaeTcs pMU3NUYECKOro pasBUTUA LeTeM, 3aHUMAIOLLMXCA UH-
CTPyMeHTasIbHOM My3blKoi, To B 2014 rogy Hamu NpoBeaeHO uccne-
foBaHMe GU3MYECKOro pPasBUTUA AETEMN U NOLPOCTKOB, 0byYaBLUMXCA
B My3blKa/IbHOW LUKONE-UHTEPHATE I. BULIKeK. Bbl0 YCTaHOB/IEHO, YTO
15,3 % Mmanbumnkos n 21,2% neBoOYEK UMENN OTKAOHEHUS B dU3Mye-
CKOM Pa3BMTMM NO NoKaszatenam MIMT, a HU3KuiA pocT Habatogancsa y
14,9% manbumkoB U 8,5% aesoyek. Take 60Mbluas YacTb NoKasaTe-
Neit napameTpoB GU3NYECKOrO Pa3BUTMA BOCIUTAHHUKOB My3blKa/lb-
HOM LUKONbI He COOTBETCTBOBa/A JAHHbIM CTaHZapTa ¢u3nyeckoro
Pa3BUTMA LWKOMbHUKOB I. Buwwkek (2013) [25].

[nA My3bIKaHTOB BCEX CMeLManbHOCTEN, 0COBEHHO JyXOBUKOB
1 BOKA/NNCTOB, M yualumxcs xopeorpaduyeckoro yunnuiia bonbluoe
3HauYeHue B NPOPeCccMOHaNbHOM POCTE UMEKT HaBbIKM NPaBUAbHOMO
AblxaHua. [JaHHble nabopaTtopum megnKko-buonormyeckoro obecneye-
Hus xopeorpadum Akagemmu Pycckoro 6aneta umenn A.A. BaraHoBol
(2011-2014) noka3anu, UTo M3HeHHaa EMKOCTb nérkux (KEN) y 12%
Aesylek u 47% toHowwel 1-2 KypcoB MCNONHWUTENbCKOTO daKy/bTeTa
COOTBETCTBYIOT TUMMYHBIM 3HAYEHMAM NOATOTOBNEHHbIX CTYAEHTOB.
OcTanbHble BbINYCKHUKM MMeIOT HU3KMe nokasatenu KEJ, xapakTep-
Hble ANA TeX, KTO He 3aHMMAEeTCA PerynapHoin GpU3nMyYecKoin akTUBHO-
CTbio [26].

EWwé ogHWMM KpuUTEpUEM aLleKBATHOCTM NMUTAHMA M YaCTbO OLEeH-
KV NMULLEBOrO CTaTyca ABNAETCA aHaM3 3abonesaemocTy. Mo AaHHbIM
nccnenosanus MenbHukosoi EA (2012), ana obpasa KuU3HU CTyaeH-
TOB-TAHL,OPOB XapaKTepPHbl Cneaylolme pucku ana 3goposba: 38%
CTYAEHTOB MMEKT CHUMKEHME OCTPOTbI 3PEHMA U HAPYLLEHUA OCaHKMK,
45% — BbICOKYH BEPOATHOCTb a/IMMEHTapHOM naTtonoruu, 17% — Bbl-
COKWIA YPOBEHb TPEBOXKHOCTU, COLMANBHOMO CTPECCA U HUBKYIO pesu-
CTEHTHOCTb OpraHmama [27].

CornacHo gaHHbim Cracesuya HHKO c coasrt. (2018) npodeccumo-
HaNbHble 3a060/1eBaHMA Y apTUCTOB TBOPYECKMX Npodeccuit BbisBAA-
FOTCA YXKe B FOHOLIECKOM BO3pacTe, YTo B 72% C/y4aes NPUXOANTCA Ha
TOT e nepuog 06y4eHns B My3blKabHbIX LIKOAAX MU KOHCEPBATOPUAX.
ABTOPbI TaKKe OTMETUAN OTCYTCTBME OPraHU3aLLMOHHOW CTPYKTYpbI,
obecneumnBatowen NPodeccMoHanbHy0 NOALEPIKKY NPOPUNAKTUKM
1 NeveHnsa NpopeccuoHanbHbIX 3a601eBaHMIA Y TBOPYECKUX PABOTHU-
KoB [28].

3AKNIOMEHUE

Takum 06pasom, CBEeAEHWA, MUMEIOLWMecs B UTEpaType, yKa-
3bIBAlOT Ha TO, YTO Yy AETei M NOAPOCTKOB, OBYyYalOLWMXCA B XOpe-
orpaduUecKnx YUMULLAX, MMEIT MECTO BbICOKME, a Y YYalLMXcA
MY3bIKaNbHbIX WKON-UHTEPHATOB NOBbILLEHHbIE ¢'VI3VI‘-{GCKVI€ N Heps.-
HO-3MOLMOHA/IbHbIE Harpy3KM No CPaBHEHMIO C yyalmMmmncs obweob-

As for the physical development of children involved in instru-
mental music, in 2014 we conducted a study of the physical devel-
opment of children and adolescents who studied at the boarding
music school in Bishkek. It was found that 15.3% of boys and 21.2%
of girls had deviations in physical development in terms of BMI,
and low growth was observed in 14.9% of boys and 8.5% of girls.
Most of the parameters of physical development of music school
students did not correspond to the standards of physical develop-
ment of schoolchildren in Bishkek (2013) [25].

Regarding musicians of all specialties, especially wind instru-
mentalists and vocalists, and students of a choreography schools,
proper breathing skills are of great importance for their profes-
sional growth. Data from the laboratory of medical and biological
support of choreography of the Academy of Russian Ballet named
after AYa. Vaganova (2011-2014) showed that the vital capacity of
the lungs (VC) in 12% of girls and 47% of boys of year 1 and 2 of the
art performing faculty corresponded to the standard values of fit
students. The rest of the graduates had low VC indicators, typical
for those who were not engaged in regular physical activity [26].

Another criterion for nutritional adequacy and a part of as-
sessment of nutritional status is the analysis of morbidity. Accord-
ing to a study by Melnikova EA (2012), the following health risks
are characteristic of the lifestyle of dance students: 38% show a
reduced visual acuity and posture problems, 45% have a high prob-
ability of alimentary pathology, 17% develop a high level of anxiety,
social stress and low resistance of the organism [27].

According to Stasevich NYu et al (2018), occupational diseas-
es in people of creative professions are detected as early as in ad-
olescence, which in 72% of cases occur during the same period of
study at music schools and conservatories. The authors also noted
the lack of an organizational structure that could provide profes-
sional support for the prevention and treatment of occupational
diseases among creative workers [28].

CONCLUSION

Thus, the information available in the literature indicates that
children and adolescents studying at the choreography and music
boarding schools have higher physical and neuro-emotional load
compared to students of comprehensive schools; therefore, orga-
nization of their rational nutrition, standards of energy consump-
tion, nutrients and diets should be different from the comprehen-
sive schools. In order to maintain a proper professional shape of
the body and a beautiful figure, art and culture students often re-
strict food intake, which is aggravated by improper organization of
feeding practices, often leading to micronutrient deficiencies and
various diseases. Nutritional characteristics of students of music
schools are practically not studied, in contrast to the nutrition of
students of choreography schools which follow certain recommen-
dations on their diets. However, the rapidly changing socio-eco-
nomic conditions of life necessitate regular updates regarding the
body's needs for energy and nutrients, and in terms of students of
music schools, development of physiological nutritional standards,
considering specifics of the profession, gender, age and climatic
and geographical conditions is strongly required.
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pa30BaTe/bHbIX LWKO/. YUNTbIBAs BblLLECKA3aHHOE, A1 OpraHM3aLmm
PaLMOHaNbHOMO NMUTAHWUS JAHHOTO KOHTUHIEHTa AeTei U NOAPOCTKOB
HE MOryT 6bITb MCMONb30BaHbI HOPMbI NOTPEBHOCTEN B SHEPTUM, NK-
LEBbIX BELLECTBAX U PALMOH MUTAHUsA, PEKOMEHAyeMble A5 06blY-
HbIX LUKONBbHWKOB. 19 NoAfepKaHWA BHelWHel NpodeccuoHanbHom
bopmbl M Kpacuson ¢urypbl yvawmeca AaHHbIX chep KyabTypbl U
MCKYCCTBA 4acToO OrpaHMBAlOT NoTpebsieHue MWLM, KOTOpoe ycyry-
61AeTcA HeLOCTaTKaMM OpraHU3aLMKM NUTAHWA, YTO YacTo NPUBOAUT
K MMKPOHYTPUEHTHON HEAO0CTaTOYHOCTU M PasIMyHbIM 3aboneBaHu-
AM. B xoae NpoBe,EHHOrO SIMTEPATYPHOTO aHaIM3a YCTaHOBAEHO, YTO
0COBEHHOCTM NMUTAHWUS YYaLLMXCA MY3bIKA/bHbIX LIKOA MPAKTUYECKU
HE M3yYeHbl, B OT/IMYMM OT MUTAHWA y4aLLMXCA Xopeorpaduyeckmx
YYMAULL, FOE MMEIOTCA PEKOMEHZALMM MO UX nNuTaHuo. OgHaKo bbl-
CTPO MEHSIOLLMECA COLMAIbHO-IKOHOMMYECKUE YCII0BUA KMU3HU 06Y-
CNaBNMBAOT HEOBXOAMMOCTb NEPUOANYECKOTO YTOYHEHUS NOTPe6HO-
CcTel opraHM3ma B SHEPTUM W MULLEBBIX BELLECTBAX, @ B OTHOLIEHWUU
YYaLLMXCA MY3bIKaNbHbIX LKOA — Pa3paboTKy G1U3MO00r1YECcKUX HOPM
NUTaHUA ¢ y4€ToMm crneumdukm npodeccuu, nona, Bo3pacTa v KIMma-
Toreorpaduyeckmx ocobeHHOCTEN.
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Lienb: n3yuntb 0COBEHHOCTU U BO3MOXKHOCTM XUPYPIUYECKOrO SIEYEHWUA MOCNEOMKOToBbIX PyBLOBbLIX Pa3rMbaTenbHbIX KOHTPAKTYp MasblieB CTOMbl
(MPPKNC).

Matepuan u meTogbl: NPOAHaNM3NPOBaHbI pe3ynbTaTbl NedeHns 72 aeteit ¢ MPPKIC 8 BospacTe 3-15 net. Manbumkos 6bi10 38 (52,8%), aeBouek — 34
(47,2%). Y 14 (19,4%) neTelt 6ol nopaxkeHbl 06e CTonbl, YTO B 06LLEN CIOKHOCTU COCTaBUIO 86 CTON € pa3rnbaTeslbHOM KOHTPAKTYpOI NanbLes. B
6onblumHcTBE cnyyaes (53 (73,6%) pebéHka ¢ nopaxkeHnem 62 (72,1%) cton) ctarusatowme pybLbl, NPOCTUPAACh B NPOKCUMANbHOM HaMNpPaBAeHUH,
BbI3bIBA/IN TaKKe U Pa3rnbaTe/ibHyto KOHTPAKTYpy roNeHOCTOMNHOTO CYCTaBa.

PesynbTathbl: ANA YCTPAHEHWA CTATUBAKOLWMX PYOLOB No nepesHei NOBEPXHOCTU FOSIEHOCTOMHONO CYcTaBa BO BCEX C/IyYasaX UCMONb30BaN MOAUPU-
LMpoBaHHble cnocobbl Z-nnactmku — «butterfly», Hirshowitz. B 89,5% cnyyaes (77 cton) nocne MecTHO-NAACcTMYECKMX OnepaLmii ocTanmch aedekTbl
MOKPOBHbIX TKaHel oT 6 A0 30 cm?, KOTOPbIE YKPbIBANIMCh MOJHOCAOMHBIMM KOXHbIMW ayToTpaHcnaaHTaTamu. Mpwu aTom Ha 28 (32,6%) onepupoBaH-
HbIX CTONaX OBHAXKEHHbIE CYXOXWU/UA U KOXKHbIE HEPBbI MPEABAPUTENIbHO YKPbIBAIUCh OKPYXKatoLLEN MOAKOXKHOMN KNETYaTKOM U KpOBOCHabxaemoii
dbacupeit. NMpu nérkoit cteneHn pybLoBoi KOHTPaKTypbl B 16 (18,6%) ctonax npobaema 6bina ycTpaHeHa MeCTHO-NAACTUYECKUMU onepaumamu. B 21
(24,4%) HabntopeHUN NpoBeseHbl PEKOHCTPYKTUBHbIE BMELLATENbCTBA HA CYXOMMIbHO-CYCTaBHbIX CTPYKTypax. OCNOXKHEHWA B paHHEM noc/ieonepa-
LIMOHHOM nepuoae oTMeueHbl B 7 13 86 onepupoBaHHbIX CTOM, YTO cocTaBuno 8,1%. Bo Bcex cayyasax OCNOXKHEHUA BblM NpescTaBaeHbl KpaeBbiM
Hekpo3om: Ha 4 cTonax (4,6%) KpaeBol HEKPO3 MECTHbIX IOCKYTOB M Ha 3 (3,5%) cTonax — KpaeBoi HEKPO3 NepecaKeHHOro NMOHOC/0MHOTO KOXKHOTO
TpaHcnaaHTaTa. Bo Bcex cayyasx 0TMeYanoch NPUKUBAEHUE NONHOCOMHOTO KOXHOIO TPAHCNAAHTaTa, TOTA/IbHOTO PeLnAnBa KOHTPaAKTYpbl He Bbl1o
HM B OAHOM HabntogeHWN. BcieacTeue comaTMyeckoro pocta Aetei B 8 ciydasx (9,3%) B oTaanéHHOM nocneonepaumoHHoOM nepuoge (yepes 6-10
NeT) NOABWUINCH NOKa3aHWUA K NOBTOPHbIM KOPPUTMPYIOLLMM OnepaLusam.

3aKnoyeHne: NocaeoXkorosble pasrnbaTenbHble KOHTPAKTYPbl NasbLEB CTOMbI Y AeTei TpebyoT BMELATeNbCTBA He TONIbKO Ha MOKPOBHbIX TKAHAX,
HO W Ha rybXenexallmx aHaTOMUYECKMX CTPYKTypax. [1aTonorna npakTMYecKku Bceraa CONpOBOMAAETCA Pe3KUM AedULUTOM NMOKPOBHbIX TKAHEW,
TPeOYOLWMM NPUMEHEHUA KOXKHDBIX TPAHCMIAHTATOB U, HEPELKO, B OTAANEHHbIE CPOKM BO3HWKAET HEODXOAMMOCTb NPOBEAEHNA MOBTOPHbIX KOPPUTK-
PYIOLLMX ONEPATUBHBIX BMELIATENbCTB.

Kniouesble cnoBa: 1oca1e0#0208a4 KOHMPAKMYPA, KOXHbIE AYyMOMPAHCIAAHMAMbI, KOHMPAKMYPA CMOMbl, MECMHO-NAACMUYecKue onepayuu.

Ana yutuposaHua: : Mbparumos 3K, [asnatos AA, Manukos MX, Xaingapos MP, Xamnzaos HX, Maxmagkynosa HA. Xupypruyeckoe nedeHne NoCcaeoo-
roBbIX py6LOBbIX Pa3rMbaTe/ibHbIX KOHTPaKTYp NasbLEes CTonbl. BecmHuk AsuueHHsl. 2022;24(2):244-53. Available from: https://doi.org/10.25005/2074-0581-
2022-24-2-244-253

SURGICAL MANAGEMENT OF POST-BURN SCAR EXTENSION CONTRACTURES
OF THE TOES

E.K. IBRAGIMOV'?, A.A. DAVLATOV?*}, M.KH. MALIKOV?, M.R. KHAYDAROV?, N.KH. KHAMIDOV?,
N.A. MAKHMADKULOVA'!

1 Department of Topographic Anatomy and Operative Surgery, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan
2 Department of Reconstructive and Plastic Microsurgery, Republican Scientific Center for Cardiovascular Surgery, Dushanbe, Republic of Tajikistan
3 Department of Surgical Diseases Ne 2 named after Academician N.U. Usmanov, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

Objective: To study surgical management of post-burn scar extension contractures of the toes.

Methods: The treatment outcomes of 72 children with post-burn scar extension contractures of the toes between the ages of 3-15 were analysed.
There were 38 boys (52.8%), girls — 34 (47.2%). In 14 (19.4%) children, both feet were affected, with a total of 86 feet with extension contracture. In
most cases (n=53, 73.6%) of children (62 feet), retracting scars extending proximally also caused extension contracture of the ankle joint.

Results: In all cases, a modified Z-plasty (butterfly flap) technique, according to Hirshowitz, was used to correct scar contracture of the anterior ankle.
In 89.5% of patients (77 feet) after reconstruction using a local flap, soft tissue defects (range, 6-30 cm?) remained. The defects were covered with
full-thickness autologous skin grafts. In this case, in 32.6% (28 feet), the exposed tendons and cutaneous nerves were preliminarily covered by the
surrounding subcutaneous tissue and fascia used as a blood-supplying source. Local flap surgery helped reconstruct mild scar contracture in 16 (18.6%)
feet. In 21 (24.4%) cases, tendon-articular structures were reconstructed. Complications in the early postoperative period were observed in 7 out of 86
operated feet, which amounted to 8.1%. In all cases, complications included marginal necrosis of local flaps and transplanted full-thickness skin grafts
observed in 4 feet (4.6%) and 3 (3.5%) feet, respectively. In all cases, engrafting of a full-thickness skin graft was noted; and there was no complete
recurrence of contracture. Due to the somatic growth of children in 8 cases (9.3%) in the late postoperative period (after 6-10 years), repeated
corrective surgical procedures were required.

Conclusion: In children, burn contractures of the toes require surgical intervention on the skin and soft tissue. Unfortunately, the pathological process
is almost always accompanied by a lack of skin and soft tissue, requiring skin grafts. In the long term, there is a need for repeated corrective surgical
interventions.

Keywords: Post-burn contracture, skin autografts, foot contracture, local flap surgery.
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BBEAEHMUE

Mocneoxorosble pybLOBbIE pPa3rMbaTeNbHble KOHTPAKTYPbI
nanbues ctonbl (MPPKMC), Kak 0AMH 13 BUAOB TAXKENbIX NOCNEACTBUM
0)KOTOB, OCTAIOTCA C/IOMKHOM M aKTyanbHOW Npobnemoit KombycTuo-
NOTUM, PEKOHCTPYKTUBHO-NAACTUYECKON XMPYPrM, TPABMATONOMMK
1 opToneaun. YactoTa NOC/IE0XKOrOBbIX KOHTPaKTYp U gedopmaumit
cTonbl coctasnsaet ot 3,5% 80 5% cpean NOCNeoXKoroBbIX KOHTPAKTYP
BCex NIoKanusaumii [1]. OCHOBHbIM NAaTOreHETUYECKUM MEXaHU3MOM
Pa3BMTMA NMOCIEOKOMOBbIX KOHTPAKTYP CYUTAETCA 3aMeLleHue yTpa-
UEHHBbIX BC/IEACTBME OXKOTa TKaHel pybLoBOi M GUOBPO3HOM TKaHbIO,
4TO BEAET K NOMHOM noTepe WX QYHKLUMOHAZIbHOCTU M 31aCTUYHOCTU
[2]. NouTk y Kaxkaoro BTOPOro 60/1bHOrO € OXKOramu AUCTasIbHBIX Cer-
MEHTOB KOHEYHOCTEN NPU BbINNCKE OTMEYAETCA Pa3/IMYHOW CTENEeHU
MOC/IE0KOroBas KOHTPAKTYPa KUCTU A ctonbl [3-5].

Mocneoorosble KOHTPAKTYpbl CTOMbI, Yalle BCEro NpuBoAA
K Aedopmaumu nepenHent eé 4yacTu ¢ pasBUTMEM TaK Ha3blBaemoM
«[0PCAZIbHOM KOHTPAKTYpbI» CTOMbI M NafblEeB, BbI3blBAOT 3HAYM-
TeNbHblE OrPAHWYEHNA OBUKEHWUIM B CYCTaBax M BbIPAKEHHbIE Ha-
pyLeHnn GYHKUMKU HUKHEN KOoHeuHocTU. Hapagy ¢ amckomoptom
Npu HoLeHMK 0byBM, NOCNEOKOroBbIe KOHTPAKTYPbI 1 gedopmaLmm
CTOMbI BEAYT K HAPYLIEHMIO OCAHKM U NMOXOAKM, ABNAACH TaKXKe Npuum-
HOWi NepeKoca Ta3a U UCKPUBNEHUs NO3BOHOYHMKA [1, 6]. Kpome Toro,
aHaTOMO-dYHKUMOHabHble 0COBEHHOCTU CTOMbI U FOAIEHOCTOMHOIO
CYCTaBa, XapaKTEPU3YIOLLMECA CIOKHBIM CTPOEHUEM U OTCYTCTBUEM
3aLUMTHOM KMPOBOM U MbILLEYHOM TKAHU, MOTYT NMPUBECTU K TAKENbIM
KOHTpaKTypam nocne rnybokux oxoros [1, 7].

MHTEHCUBHbIN POCT CKeneta y AeTei ¢ NOCNE0XKOroBbiMU pyb-
LaMK ABNAETCA OCHOBHOM MPUYMHOW BO3HMKHOBEHMsA HEOBXOAMMO-
CTV B NOCAEAYIOLLMX AONOAHUTENbHBIX KOPPUIMPYIOLLMX ONEpaLLMAX
B OTAaNEHHOM (4yepes 2-3 roga) nocaeonepaLmMoHHoOM nepuoge [4].

Cnesyet OTMETUTb, YTO Ha/MYME MHOMKECTBEHHbLIX MENKMX Cy-
CTaBOB CTOMbI, TOHKMX CYXOXWUINIA U CBA30OYHOrO anmnapaTa CycTaBoB,
HEKHDBIX 1 YA3BUMbIX C HEBbIPAKEHHbIM MOAKOXKHbBIM KMPOBbIM C/I0EM
MOKPOBHbIX TKAHEM ¥ MOBEPXHOCTHOE PACMO/IOKEHME aHATOMUYECKMX
CTPYKTYP CTOMbI CO34A0T NPeAnoCbIIKA ANA NErKoro 1 bbiCTporo no-
BPEXAAOLLEro BO3AENCTBMA OXKOra C PaHHUM Pa3BUTUEM BTOPUYHbIX
MaTONOMMYECKUX U3MEHEHMI U gedopmaumin. Bmecte ¢ Tem, Yem nos-
’Ke MPOBOAMTCA YCTPaHEHWe 3TUX AepopmaLinii, Tem bonee TAXKENbI-
MM U CTOMKUMU OHM cTaHOBATCA [8]. MocneoxKoroBbie CTArMBatoLLME U
Aedopmupytolupe pybLpl 06/1aCTU rONEHOCTOMHOTO CyCTaBa CO3AatoT
NPesnocbIIKM ANA Pa3BUTUA MHOTOMIOCKOCTHBIX AedopMaLmii cTonbl,
0coBeHHO B Nepuog, MIHTEHCMBHOTO POCTa cKeneTa y aeteit [9].

B cBA3M ¢ Man03pPEKTUBHOCTLIO KOHCEPBATUBHOM Tepanuu, oc-
HOBHbIM CNOCOBOM IEYEHNSA NMOCAEOKOrOBbIX PYOLOBLIX KOHTPAKTYP
cTonbl ABAfETCA Xupyprudeckuid [10]. CnepyeT OTMETUTb, YTO XMpPYp-
TMYECKOe NIeYeHMe NOCNEOKOroBbIX PybLOBbIX Aedopmaumii y aeTeit
XapaKTepPU3yeTCA MHOTO3TaNHOCTbIO BbINONHEHMA ONepPaTUBHbIX BMe-
LIATeNbCTB U3-33 BTOPMYHO NoABAAOLWMXCA gedopmaLimin B npouecce
du3nyeckoro pocta pebéHka [11, 12].

OaHMM M3 camMblx NOMYASPHbLIX CNOCOBOB XMPYPrUYECKOro fe-
YEHWA MOC/NIEOMNKOTOBbIX PYOLIOBbIX KOHTPAKTYp ABAAETCA Z-NNacTUKa

INTRODUCTION

Post-burn scar extension contractures of the toes, a se-
vere consequence of burns, are a pressing issue in combustiolo-
gy, reconstructive surgery, traumatology, and orthopaedics. The
frequency of post-burn contractures and deformities of the feet
ranges from 3.5% to 5% among post-burn contractures of all local-
isations [1]. The primary pathogenetic mechanism for developing
post-burn contractures is replacing tissues lost due to burns with
the scar and fibrous tissue, leading to a complete loss of function-
ality and elasticity [2]. At discharge, almost every second patient
with burns of the distal parts of the limbs has varying degrees of
post-burn hand or feet contracture [3-5].

Post-burn contractures of the feet, most often leading to
anterior ankle deformity with the development of dorsal con-
tracture, causing significant movement limitation in the joints
and lower-limb dysfunction. Along with discomfort when wearing
shoes, post-burn contractures and deformities of the feet lead to
postural and gait disorders, being also the cause of pelvic tilt and
spinal curvature [1, 6]. In addition, anatomically, the foot and an-
kle joint form a complex system without adipose and muscle tis-
sue protection. Therefore, deep burns in these areas can lead to
severe contractures [1, 7].

Active skeletal growth in paediatric patients with post-burn
scars is the main reason for subsequent additional corrective sur-
gery after 2-3 years of the remote postoperative period [4].

Multiple small joints, delicate tendons and ligaments, del-
icate covering tissues with a thin subcutaneous fat layer and
superficial anatomical structures are factors for severe damag-
ing effects of a burn injury with early secondary pathological
changes and deformities of the feet. At the same time, a delay
in these deformations repair makes them more severe and less
amenable to surgical correction [8]. In addition, retractile and
deforming scars of the ankle joint area may result in multiplanar
deformities, especially during intensive skeletal growth in chil-
dren [9].

Due to the ineffectiveness of conservative therapy, surgery
is the method of choice in treating post-burn scar contractures of
the feet [10]. However, surgical treatment of post-burn scar de-
formities in children is characterised by multi-stage surgical inter-
ventions due to secondary deformities appearing during paediat-
ric skeletal growth [11, 12].

One of the most popular surgical treatment methods for
post-burn scar contractures is the Z-plasty and its various modifi-
cations [3]. However, the only option to correct post-burn retract-
ing scars in some cases is dermoplasty using full- or split-thickness
skin grafts [11].

To correct post-burn scar contractures of the feet, various
fasciocutaneous and cutaneous flaps are also used. The main ad-
vantage of flap surgery is forming a sufficiently wide area of full-
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N eé pasnnmyHble moauduKaumm [3]. OaHako, B page Clydvaes eauH-
CTBEHHbIM CNOCOBOM YCTPAHEHWA MOC/IEOXKOTOBbIX CTAMMBAOLLMX PY6-
LLOB OCTAE&TCA ayTOAEPMONIACTMKA C UCMOIb30BAHUEM NONHOCTONHbIX
WM PACLLENNEHHbIX KOXKHbIX TpaHcnnaHTaTos [11].

[ns ycTpaHeHMA NOCNE0XKOroBbIX PybLOBbLIX KOHTPAKTYP CTOMbI
MCMONB3YIOTCA TaKXKe M Pas/IyHble KPOBOCHabOXKaeMble KOXHO-¢pac-
LMaNbHble N KOMHO-KMPOBbIE JIOCKYTbI, [NMaBHbIM NPEUMYLLECTBOM
KOTOPbIX ABAAETCA BOSMOXKHOCTb GOPMMPOBAHMA LOCTATOYHO LWMPO-
KOW M/IOWAAM MOJIHOLEHHDBIX 3/1aCTUYECKMX MOKPOBHbIX TKAHel Ans
3aMelLLeHUA 0BLIMPHBIX CTATMBatoLWMX py6uos [13-15].

HecmoTpa Ha 3HauUUTENbHbIE AOCTUMKEHUA B XMPYPIUYECKOM fle-
yeHum MPPKMC oTcyTCTBYET €4MHOE MHEHWE OTHOCUTE/IbHO Hanbonee
3¢ deKTUBHbIX CNOCO60B OMepaTUBHbLIX BMELIATENLCTB, ONTUMaNbHOW
XUPYPrUYECKOM TaKTUKM B 3aBUCUMOCTM OT KIMHUYECKUX UX BapUaH-
TOB M 06BbEMA BbINONHAEMbIX ONEPaTUBHbIX BMellaTenscts [10, 16].
Bcé BbILUEN3NOKEHHOE CBUAETENbCTBYET 06 aKTyasbHOCTM npobne-
Mbl XMPYPrMYecKOro /IeYeHUs PaccMaTpyMBaemoi NaTonorum, YTo u
TpebyeT NpPoBeAEeHMA JaNbHENWMUX UCCAEA0BAHUN ANA YAyYlLEeHWs
pe3ynbTaToB NYTEM YCOBEPLUEHCTBOBAHMA XMPYPrMUYECKON TaKTUKK U
CUCTEMATM3aLMM CNOCOO0B ONEPATUBHbIX BMELLATENLCTB.

LLENb NCCNEAOBAHMUA

M3y4nTb 0COBEHHOCTM M BO3MOMKHOCTU XMPYPrMYECKOTrO fieye-
HUA MOCNEOXOroBbIX PYBLOBLIX Pa3rMbaTesibHbIX KOHTPAKTYP Najb-
LLeB CTOMbI.

MATEPUAN U METOADbI

Mpou3BeaEH pPeTpOCneKTUBHbIA aHanu3 uctopuit Gonesuu 72
aeteli ¢ MPPKNC (oepmaTtoreHHbIMM), ONepupoBaHHbIX B OTAENEHUM
PEKOHCTPYKTUBHOWM M NNACTUYECKON MUKpOXMpYprum PecnybiuvkaH-
CKOrO0 Hay4yHOro LEHTpa CepAe4YHO-COCYAUCTON XMPYprun u Jleyeb-
HO-AMarHOCTMYECKOM LieHTpe TafKMKCKOTO roCyAapCTBEHHOMO Me-
AMUMHCKOTO yHMBepcuTeTa Mm. Abyann nbHu CuHo 3a nocnegHve 10
net (c 2011 no 2021 rr.). Bospact geTeit coctanan ot 3 go 15 ner.
Manbuunkos 6bino 38 (52,8%), nesouek — 34 (47,2%). Let noctynuam
Ha onepaTMBHOE IeYeHNe MO NOBOAY KOHTPAKTYPbI CTOMbI B CPOKM OT
9 mecsues f0 6 neT noc/e NOMyYEHUs OXKora. ITUOIOTMeN NoAYYeHUs
0’Kora B OCHOBHOM 6bina ropayas Boga (33) 1 uakas nuwa (18), a
TaKXe packanénHoe macno (11). ApyrMmu npuymHaMmM OKOroB B6biau
pasnnyHble HarpesaTenbHble ObiIToBble NPUOOPbI, KOTOPbIE MMENW
mecTo B 13,9% (10) cnyyaes. CnenyeT OTMETUTD, YTO Y BCeX BO/bHbIX
0XX0ru Bbln BTOPOI CTEMEHM U BbI3BaNM LePMATOTEHHYIO KOHTPAKTY-
py NanbLeB CTOMbI.

Y 14 (19,4%) 601bHbIX OTMEYaNacb KOHTPAKTYpa NasbLes obenx
HUMKHMUX KOHEYHOCTEN, YTO B 0OLLEN CNOXKHOCTU coCcTaBuno 86 cton
C pa3rubaTenbHON KOHTPaKTYpol nasbLeB. CieayeT OTMETUTb, YTO B
npevmyLLecTBeHHOM 6onbluMHCTBE caydaes (53 (73,6%) pebéHka c
nopaxeHuem 62 (72,1%) cton) ctarmeatowme pybLbl, NPOCTMPasnch B
NPOKCMMaNbHOM HanpPaBAEHUM, Bbi3blBaAW TaKkKe U pasrnbaTtenbHyio
KOHTPAKTYpy ros€HOCTONHOro cyctaBa. Mpu stom crubaHue cronbl
6b110 orpaHuyeHo B npegenax ot 75 go 110 rpaaycos, pasrmbaHue
cronbl — 45-50 rpaaycos.

Bcem 60/1bHbIM BbINONHEHBI ONEPATUBHbIE BMELIATENbCTBA MO
YCTPAHEHMIO KOHTPAKTYpbI NasibLes cTonbl nog 06wum obesbonvsa-
HUeM. [nA ycTpaHeHUs CTAMMBatoLWmMX pybLoB No nepeaHelt noBepx-
HOCTW FOJIEHOCTOMHOTO CyCTaBa BO BCEX C/Iy4asX MCMO/b30BasN MO-
anduumposaHHble cnocobbl Z-nnactukm — double opposing Z-plasty
(«butterfly» — Shaw DT et al, 1973) u five-flap Z-plasty (central Y-V with
lateral Z-plasties — Hirshowitz B et al, 1975) [17]. Haubonee cnoxHbim
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fledged elastic covering tissues to replace extensive retracting
scars [13-15].

Despite significant advances in the surgical treatment of
post-burn scar extension contractures of the toes, there is no con-
sensus on the most effective surgical treatment, appropriate sur-
gical tactics depending on clinical presentation, and the required
volume of surgical treatment [10, 16]. All the above highlight
the relevance of a holistic approach to the surgical treatment of
post-burn scar extension contractures of the toes, which require
further research to improve patients' treatment outcomes. Bet-
ter outcomes can be achieved by enhancing surgical tactics and
systematising the surgical intervention methods.

PURPOSE OF THE STUDY

To study surgical management of post-burn scar extension
contractures of the toes.

METHODS

A retrospective data analysis of 72 children with dermato-
genic post-burn scar extension contractures of the toes treated
at the Department of Reconstructive and Plastic Microsurgery,
Republican Scientific Center for Cardiovascular Surgery and Diag-
nostic and Treatment Centre of Avicenna Tajik State Medical Uni-
versity, Dushanbe, Republic of Tajikistan between 2011 and 2021
was performed. The age of the children ranged from 3 to 15 years.
There were 38 boys (52.8%), girls — 34 (47.2%). The children were
admitted for surgical treatment for foot contracture between 9
months and 6 years after the burn. The burns were mostly caused
by hot water, liquid food and hot oil splash observed in 33, 18 and
11 cases, respectively. Other causes of burns were caused by
various household heating appliances, which occurred in 10 cases
(13.9%). All patients sustained second-degree burns that caused
dermatogenic contracture of the toes.

In 14 patients (19.4%), contracture of the toes of both feet
was observed, with a total of 86 feet with toe extension contrac-
ture. In most cases, in 53 children (62 feet), scars retracted proxi-
mally, causing extension contracture in the ankle joint. Due to the
contracture, limited range of motion in the ankle joint was ob-
served with ankle dorsiflexion and ankle plantar flexion between
75 and 110 and 45-50 degrees, respectively.

All patients underwent surgical interventions to correct the
contracture of the toes under general anaesthesia. To correct re-
tracting scars on the anterior ankle, modified Z-plasty techniques
were used in all cases. The modified Z-plasty methods included
the double-opposing Z-plasty or interdigital butterfly flap de-
scribed by Shaw DT et al (1973) and the five-flap Z-plasty (Y-V ad-
vancement with Z-plasty) described by Hirshowitz B et al (1975)
[17]. The most challenging was selecting the optimal surgical
method to correct the extension contracture of the toes per se.
In choosing a method, the following anatomical peculiarities of
the area need to be considered. In particular, the anterior ankle
has excessively thin subcutaneous tissues, and the skin is closely
attached to subjacent structures in this area. At the same time,
in post-burn scar deformities, the lack of covering tissues is even
more pronounced, which, in turn, considerably limits the use
of local flap surgery. In addition, soft tissue defects are formed


https://pubmed.ncbi.nlm.nih.gov/?term=Shaw+DT&cauthor_id=4616035
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6b1n BbIOOP cnocoba onepauuu Ana yCTpaHeHUs COBCTBEHHO Pa3ru-
6aTeNbHOM KOHTPAKTYpbl MasbLeB cTonbl. 34eck HeobxoaMmo 6bino
UCXOAUTb W3 TOTO, YTO NMOKPOBbI B NepesiHEM OTAENE CTOMbI C Thl/IbHOW
CTOPOHbI UMEIOT YPE3MEPHO TOHKYHO MOAKOMKHYIO KNETUATKY, U NpaK-
TUYECKM OTCYTCTBYET 3anac 3/1aCTUYECKOM KoXK. MNpu 3TOM, B yCI0BU-
AX NMOCNEOKOroBbIX Py6LIOBbLIX AedopmaLmii ewé bonblue BbiparKeH
[edULMT NOKPOBHbIX TKAHEMN, YTO, B CBOK OYEPEab, PE3KO OrPaHNum-
BaeT BO3MOXHOCTU WCMO/b30BaHNUA U 3GdEKTUBHOCTb MECTHO-MAA-
CTMYECKMX onepauuit. Kpome TOro, yuuTbiBaAoChb M To 0BCTOATENb-
CTBO, YTO MOC/E YCTPAHEHWUS CTAMMBAIOLLMX TANKEW U BbINPAMIEHUA
nanbLeB 0bpasyeTca AedeKT MArKOTKAHOrO NOKPOBA C OOHaKEHMEM
TaKUX Hanbosee yA3BMMbIX aHATOMUYECKMX CTPYKTYP, KaK CyXOKWUMA,
HEepBbI, CYCTaBbl. B TaKMX yCNOBUAX PE3KO OrpaHUYeHa U BO3MOXK-
HOCTb MCMO/b30BaHWA ayTOAEPMONIACTUKY, TPebylolleld XopoLo
KPOBOCHABKaeMOro /Io¥Ka ANA NPUKUBAEHUSA aBaCKYNAPHBIX KOXKHbIX
TPaHCNAaHTATOB. YKa3aHHble 0cobeHHOCT U otanyatoT MPPKMC ot
ZPYTVX MOC/IEOKOTOBbIX KOHTPAKTYP M AedopmaLuid. B cBA3m ¢ 3TUM,
£ 0CcBOOOKAEHUA NasibLEB OT CTAMVMBAOWMX Py6LIOB UCMOb30Ba-
JINCb Pa3/IMYHbIE BapPUAHTbI Z-NNACTUKM HA CaMUX NasibLiax A0 061acT
MEKNabLEBbIX KOMUCCYP, @ AePEKTbI B 3TUX 30HAX YKPLIBAMUCh KPO-
BOCHAbKaembIMM TPEYro/IbHbIMKU NOCKYTamMM (puc. 1).

B 6onblumHcTBe cnyyaes (77 cron — 89,5%) nocne ycrpaHeHus
CTAMVBAIOLWX PYOLOB M MepemeLLeHns JIOCKYTOB, COMACcHO MCMOb-
30BaHHbIM CXeMaM MECTHO-MNAaCTUYECKMX Omepauyii, obpasoBanunch
ZedeKTbl NOKPOBHbIX TKaHel nnoLasbto ot 6 A0 30 cM? MO TbIbHOM
NMOBEPXHOCTU MEPeAHEro oTaena CTonbl M 0bnacT natocHedanaHro-
BbIX CycTaBoB. [nA onpeneneHns naowasan Aedekta UCNoONb30Bancs
MpOCTO¥ cnocob: Ha NPO3paYHOI NAEHKE KOMMPOBANWCH FPaHULpI e-
¢eKTa, a 3aTEM CKOMMPOBAHHbIN PUCYHOK AedeKTa yKaAblBanca Ha
MWIIMMETPOBYIO Bymary W BbiCYMTbIBasach naowaap. Bo Bcex atmx

Puc. 1 Cxema ceputliHoli napansnensHol Z-naacmuku 048 YycmpaHeHus
cmAzusaruux pybuos no molssbHOU nogepxHocmu nasbyes cmonei (A
uB,).

Ta6nm.|,a 1 Mcnonb3osaHue NoAHOCAOUHbIX KOXCHBIX aymompaHcnaaHmamos

after the retracting bands of scar tissue removal and the toes'
straightening with exposure to deep anatomical structures, such
as tendons, nerves, and joints. Under such conditions, autologous
skin grafting use, requiring an appropriately blood-supplied bed
for engrafting avascular skin grafts, is considerably limited. These
features distinguish post-burn scar extension contractures of the
toes from other post-burn contractures and deformities. In this
regard, various Z-plasty techniques were used on the toes and
the interdigital commissures to isolate the toes from retracting
scars, and defects in these areas were covered with blood-sup-
plied triangular flaps (Fig. 1).

In 89.5% of cases (77 feet), after removal of retracting scars
and repositioning of the flaps, according to the techniques of
used local flap surgery, soft tissue defects (range, 6-30 cm?) were
formed on the anterior ankle and in the metatarsophalange-
al joints area. To determine the size of the defect, the following
method was used: the edges of the defect were drawn onto a
transparent film, then the copied pattern was placed on graph pa-
per, and the area was calculated. In all these cases, full-thickness
skin grafts were used to cover the defects (Fig. 2). The exposed
tendons and cutaneous nerves were covered by the surrounding
subcutaneous tissue and blood-supplying tissue fascia, on top of
which autologous skin grafts were placed.

As Table 1 shows, for more than half of the cases of op-
erated feet (53.5%), autologous skin grafts were taken from the
inguinal region with primary wound closure. As a rule, full-thick-
ness skin autografts were transplanted after subcutaneous adi-
pose tissue removal with no perforations. Autologous skin graft

Fig. 1 Multiple Z-plasty in parallel design to correct retracting scars on
the dorsum of the foot (A and B)

Table 1 The use of full-thickness skin autografts

DoHopcKas 30Ha / Donor area n %
1 Maxosana o6nactb / Inguinal region 46 53.5
2 MaxoBanA cknagka / Inguinal crease 9 10.5
3 PesekrtaTt 13 roneHu / Shin donor site 15 17.4
4 be3 aytogepmonnactuku / Without autologous skin grafting 16 18.6
WUToro / Total 86 100
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CAyYanx ANa YKpbITUA fedEeKTOB UCMONb30BaAMUCh NONHOCNOMHBIE KOXK-
Hble TpaHcnaHTaTbl (puc. 2). Mpu 3Tom NepBoHaYanbHO 0BHaMKEHHbIE
CYXOXWINA U KOXKHble HEPBbI YKPbIBA/IMCb OKPYKAIOLLEN NOAKOXKHOM
KNeT4aTKoM M KpoBOCHabxaemoii dacumel, NoBepx KOTopbIX pasme-
LIA/IMCb ayTOAEPMOTPAHCMIAHTATbI, M BbINO/IHANACh KOXKHAA NAACTUKA.

Kak BuaHoO 13 1abn. 1, ansa 6onee NONOBMHbI Cy4aes onepupo-
BaHHbIX cTon (53,5%) ayTofepMoTpaHCniaHTaTbl BblIM B3ATbI U3 Maxo-
BOI 06/1aCTU € NEPBUYHBIM YLIMBAHWEM JOHOPCKOW paHbl. Kak npasu-
110, NO/THOC/IOMHbIE KOXHbIe ayTOTPaHCNNAHTaTbl NOC/e OUYULLEHUA OT
NOAKOXHOM KUPOBOM KNETYATKM Nepecakmsanmch 6es nepdopaumm.
Mepdopauua ayTOKOXKM BbINONHANACH NULLb B CAyYasnX, KOraa ume-
Nacb HeobX0AMMOCTb YBENWUUYUTL €€ NNOLafb, UK e 0TMevanacb
Yrpo3a CKONNEeHUA }KUAKOCTH NOZA TPAHCNAAHTATOM.

Ha 16 (18,6%) ctonax, BBUAY OTHOCWUTENbHO NETKOM CTEMEHU
(pasrnbaHue cTonbl nonHoe, crubanue po 110 rpagycos) pybLoBsoii
KOHTPAKTYpbl, €€ yAanocb YCTPaHUTb C MOMOLLbIO MeCTHO-NAACTU-
YECKMX onepaLmii 6e3 UCcnonb30BaHUA aBaCKYNAPHbIX KOXKHbBIX ayTo-
TPaHCNNAHTATOB.

CnenyeT OTMETWUTb, YTO B MaTepuan HacTOALLEro uccnesoBa-
HWA KOCTHO-CYCTaBHble GOPMbl KOHTPAKTYPbl He BK/OYEHbI, TaK Kak
paboTa HanpaeneHa Ha u3yyeHne 3QPEKTUBHOCTM XMPYPrUYECKOro
NIeYEHWA NOCNEOMKOTOBbIX AePMATOreHHbIX KOHTPAKTYp NasbLes CTo-
Nbl. Ha Kaaoii yeTBEpTOI onepupoBaHHo cTone (24,4%) Bo3HWKaNa
HeobXxoaMMOCTb NMPOBEAEHWA BMELLATENbCTBA HA TaKMX Mybxenexa-
LMX aHaTOMUYECKMX CTPYKTYpax TblIbHOM MOBEPXHOCTU CTOMbI, Kak
CYXOXUNUA pasrnbateneit nanbLeB M Kancyabl NAOCHepaNaHrosbIx
CYCTaBOB M3-3a BO3HMKLLMX BTOPUYHbIX (HEOKOTOBOTO XapaKTepa) us-
MeHeHuH (Tabn. 2).

Ha 28 (32,6%) onepupoBaHHbIX CTOMax Noc/ie BblKpavBaHWUA
MECTHbIX JIOCKYTOB U YCTPaHeHUs pa3rmbaTeNbHON KOHTPAKTYpbl, B

Puc. 2 Vicnonb3o8aHue KOXHbIX aymompaHcnaaHmamos 08 YKpbi-
mus Oegekma NoKPoBHbIX MKAHEU MblibHOU NosepxXHOCMU CmMonsI:
A — pasaubamenbHas KOHMPAKMypPa cMons! U nanbyes 00 onepayuu;
B —8ud cmonel nocsie 3a8epuieHusA onepayuu

perforation was performed only in cases where it was necessary
to increase the skin graft area, or there was a risk of fluid accumu-
lation under the graft.

On 16 (18.6%) feet, the relatively mild scar contracture (full
ankle plantar flexion, ankle dorsiflexion limited to 110 degrees)
was corrected with local flap surgery without the use of avascular
skin autografts.

Arthro-osseous contractures were not included in this study
since the study focused on the effectiveness of surgical treatment
of post-burn dermatogenic contractures of the toes. However,
in 24.4% of operated feet, interventions on deeper anatomical
structures of the dorsum of the foot, such as the extensor ten-
dons and the joint capsule of the metatarsophalangeal joints, due
to secondary not related to the burn changes were required, as
shown in Table 2.

In 28 (32.6%) operated feet, after local flap cutting and ex-
tensor contracture correction, involving intervention on deeper
anatomical structures, exposed tendons and nerves were cov-
ered with a blood-supplying fascioadipose tissue, and only after
that skin autografting was performed.

Another peculiarity of the surgical tactics was temporary
toe immobilisation using Kirschner wires after surgical correction.
In addition, plaster splints were applied following surgery.

Statistical data analysis included categorical variables ex-
pressed as relative frequencies (%).

RESULTS AND DISCUSSION

The postoperative management was carried out according
to the standard protocol. Antibiotic prophylaxis for 3-5 days dura-

Fig. 2 Extension contracture of the foot and toes. The use of skin
autografts to correct the covering tissue defect of the dorsum of the
foot. Preoperative (A) and postoperative (B) images — dorsolateral views

Tabauya 2 Bmewamenscmaa Ha CyXoxusbHo-cycmasHom annapame cmonsi Table 2 Interventions on the tendon-articular structures of the foot

Onepauun Ha ry6Kenexawmx CTpyKTypax cronbl

Surgical procedures on deep structures of the foot

MepeceveHune cyxoskunuin / Transection of the tendons

A W N -

Wtoro / Total

248

YAnuHeHue cyxoxununin pasrmbateneit nanbues / Extensor tendon lengthening
MepekntoueHmne pasrnbatenen / Transposition of the extensors

Kancynotomus natocHedanaHrosoro cycrasa / Metatarsophalangeal joint capsulotomy

n %

7 8.1%
6 7.0%
3 3.5%
5 5.8%
21 24.4%
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TOM YuC/ie Nocae BMELIATeNbCTBa Ha MyBKenemalmx aHatompuye-
CKUX CTPYKTYpaXx, OrONEHHbIE CYXOXMMANA U HEePBbl YKPbIBANNCH KPO-
BOCHAbKaemoi dacLmanbHO-KUPOBOWM TKaHbHO, M TONbKO NOC/E 3TOT0
BbIMOJ/IHANACH KOXKHAA NNACTVKA ayTOAEPMOTPAHCNNAHTATOM.

Cnepytowias 0COBEHHOCTb XMPYPrUYECKON TaKTUKM 3aK/tova-
Nacb B BbINOAHEHUM BPEMEHHOM GUKCALMM ONEPMPOBaHHbIX NasbLEs
CTOMbI B COCTOSHWUM TUMNEPKOPPUTMPOBAHHON GAEKCUMM NPU MOMOLLM
cnuy, KnpwHepa. Mo 3aBepLleHnm onepaLmmn NpoBoanaac UMMOBU-
/IN3aLMA KOHEYHOCTU TMMCOBOM JIOHTETOM.

CratncTnyeckan 0bpaboTka maTepuana BK/IKOYaNa NOACUET Ka-
UECTBEHHBbIX NOKasaTeneil B suae gonent (%).

PE3YNbTATbI U OBCYXXAEHUE

BeseHuWe nocneonepaLMoHHOro Nepuoga OCyLLeCcTBAANOCh MO
06LLenpuHATON MeToauKe. BonbHbIM HasHayanucb npodunakTUde-
CKWUI KypC aHTUOaKTepUanbHOW Tepanuu AUTENbHOCTbIO 3-5 AHei
1 obesbonuBatoLme npenapatbl. B peakux cyvasnx Ucnonb3oBaamuch
npenapartbl, yayyLiaoLwme MUKPOLMPKYAALMLIO, KOFAa Npy 3aBeplue-
HWM onepaLmMmn oTMeYanach c1abaa nepdysua nepemeLtEHHbIX MecT-
HbIX TKaHEMN.

MepBas nepeBsasKa BbINOMHANACL HA CleayoWwmit AeHb nocne
onepauum C LENblo 3ameHbl BbICOXIUMX OKPOBAB/IEHHbIX MOBA3OK.
Mpn 3TOM camblii NEPBbIN C0M NOBA3OK — Ba3eMHOBAsA UM Ma3e-
Bas (Ma3b Ha }KMPOBOM OCHOBE) — HE CHUMANACh B TeyeHue 7-9 aHei
nocne onepauuun. CnycTta 3To Bpems, NpoM3BOAMAACh NepBas CMeHa
MOBA3KM Haf NepecarKeHHbIM MOJIHOCNOMHbBIM KOXHbIM TPaHCMAaH-
TaTOM C NOCAeAyoLLeN UX 3aMEHOM Kaxable ABa AHA. KOXKHble LWBbl
CHUMaNUCL Yepes ABe HesesM, HOLWEHWUE IOHTeTbl NPEKPaLLLanoch Ye-
pes 3-4 Hegenu, Nocne Yero BO306HOBAANACL NAacCMBHAsA pa3paboTka
[BUKEHWIA B TONIEHOCTONHOM cycTaBe. Ha 4-6 Heaene yaansauch cnu-
ubl KvpliHepa u 60/1bHBIM Pa3peLanocb 3aHUMMaTbeA pPa3paboTKoit
[ABUKEHWMIN BO BCEX CyCTaBax CTOMbl M NafbLEeB.

OCNOXHEHMA B paHHEM NOCNEONEepPaLMOHHOM Nepuoae oTme-
yeHbl B 7 13 86 onepupoBaHHbIX CTon, 4To cocTasuio 8,1%. Bo Bcex
CNyYanx OCNOMKHEHUs ObiNM NpeacTaBNeHbl KPAaeBblM HEKPO3OM: Ha
4 cTonax (4,6%) 370 6bln KPaeBOM HEKPO3 MECTHbIX JIOCKYTOB M Ha 3
(3,5%) ctonax — KpaeBoOW HEKpPO3 NepecarKeHHOro MoAHOCAOMHOro
KOMKHOTO TpaHcnnaHTaTa. Cly4aeB He NMPUKUBIEHWUS NOSHOC/IOWHOTO
KOYKHOTO TPAHCM/IaHTaTa UM NMOMHOTO PeLMAMBa KOHTPAKTYPbI cpeam
HaLux HabnoaeHWi He Bbino.

Puc. 3 OmoanéHHell pe3ysbmam mecmHo-naacmuyeckol onepayuu
6e3 ucnone3osaHusa aymodepmompaHcnaaHmama 0o (A) u nocse (B)
emewamesscmeda

tion and painkillers were administered. In rare cases, medications
that improve microcirculation were used when poor perfusion of
the transpositioned local tissues was noted following surgery.

The first dressing change was performed the next day after
surgery to remove outer dressings with dried blood. At the same
time, the innermost dressings with protective petroleum jelly
or ointment (fat-based) — were not removed until 7-9 days after
surgery. After that, the first dressing change on the transplanted
full-thickness skin graft was made, followed by dressing replace-
ments every two days. The skin sutures and the plaster splints
were removed after 2 and 3-4 weeks, respectively, followed
by passive ankle joint mobilisation. Finally, at 4-6 weeks, the
Kirschner wires were removed, and the patients were allowed to
perform mobilisation of all joints of the feet and toes.

Complications in the early postoperative period were ob-
served in 7 (8.1%) of 86 operated feet. In all cases, complica-
tions included marginal necrosis of local flaps and transplanted
full-thickness skin grafts observed in 4 feet (4.6%) and 3 (3.5%)
feet, respectively. No cases of no-engraftment of a full-thickness
skin graft or complete recurrences of contracture were noted.

Long-term outcomes were studied in a follow-up period be-
tween 6 months to 11 years after surgery. The criteria for eval-
uating long-term effects included preservation of function of
the operated foot and toes and the aesthetics of the lower limb.
The aesthetic criteria were as follows: the foot's appearance, the
presence of rough post-burn or postoperative scars, and second-
ary or residual post-burn deformities of the toes and the foot. In
addition, joint range of motion in the affected and healthy feet
was evaluated for the functional capacity assessment of the foot
and toes. Another functional characteristic of the foot was the
presence of trophic changes in the covering tissues, which make
it difficult to wear shoes and walk.

The satisfactory outcomes were observed in patients who
underwent only local flap surgery using Z-plasty. However, the
good results were not because of the utmost mastery of surgery
in all contractures but because this technique can be used only in
relatively mild cases with a preserved elasticity of normal tissue
on the sides of the retracting bands of scar tissue (Fig. 3).

Fig. 3 The long-term outcome of local flap surgery without the use of
skin autograft. Preoperative (A) and postoperative(B) images — lateral
view
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OTpanéHHble pesynbTaTthl M3yyYeHbl NO UCTeYeHUo 6 mecAles
nocne onepauum u oxsaTuau nepuog, Habnogenua ao 11 net nocne
npoBefieHWA OMnepaTUBHOTO BMeLIATeNbCTBa. Kputepuamn OueHKu
OTAANEHHbIX PE3Y/LTATOB CTYMKWMN KaK GYHKLMOHaNbHbIE BO3MOMXKHO-
CTW ONEPUPOBAHHOM CTOMbI U NaJIbLEB, TaK M 3CTETUYECKOE COCTOAHME
HUMKHEN KOHEeYHOCTU B Lenom. K acTeTnyeckum nokasatensm 6oiau
OTHeCeHbl BHELIHWI BUZ, CTOMbl, HasMuMe rpybbiX NOCNEONKOroBbIX
MOCNEonepaLyoHHbIX pybLOB, OCTATOYHbIE U BTOPUYHBIE NOC/IEOKO-
roeble AedopmaLiMm NanbLEB U camoii cTonbl. Hanbonee BaxHbIMM
CYUMTaNUCh GYHKLMOHA/IbHbIE BO3MOMXHOCTM CTOMbI U NajbLes, Ans
OLLeHKM KOTOPbIX YYUTbIBaNCA 06bEM ABUNKEHUIA B CyCTaBax Mo Cpas-
HEHWIO €O 340pOBOK CcTONOW. [pyrum Kputeprem GyHKLMOHANbHOMO
COCTOAHMA CTOMbI ObIIO HaIMYME UM OTCYTCTBUE TPODUYECKMX HApPY-
LWEHWUI NMOKPOBHBIX TKAHEW, 3aTPYAHAOWMX HoweHWe obysu U CBO-
6oz HOe NepesBUKEHNME.

Pe3ynbraTbl 6b11M XOPOLWWMM Y 6ONBHBIX, KOTOPLIM UCMONb30Ba-
JINCb TONbKO MECTHO-NIACTUYECKME ONepauyn Ha NpuHUmMnax Z-nia-
CTUKM. OZHAKO CNefyeT OTMETUTb, YTO Y 3TUX BO/IbHBIX Pe3ynbTaThl
6b1/1M XOPOLUMMM He M3-33 BbICOKOM 3OEKTUBHOCTU U UAEANBHOCTM
sToro cnocoba onepaLumn Npu Bcex Gopmax KOHTPAKTYp, @ BBUAY TOro,
4TO 3TOT CNOCO6 BO3MOXKHO MCNONb30BaThb NNLLb B OTHOCUTENBHO NEr-
KMX CNy4anx C COXPaHEHHbBIM 3aMacoM 371aCTUYECKUX TKaHel No CTopo-
Ham OT cTArMBatoLLero pybLoBoro rpebHs (puc. 3).

B cnyyasnx e 06LWMPHBIX rpyObiX NOCIE0XKOroBbIX PYyOLIOB MLLIb
MECTHO-M/IACTUYECKUM CNOCOBOM He TONIbKO HEBO3MOXKHO YCTPaHUTb
KOHTPaKTYpy, HO MOPOI0 faKe HET BO3MOXKHOCTU NPUMEHWUTb CNOCOo-
6bl Onepauuii Ha NPUHLMNAX Z-NAacTukK (puc. 4).

Kak nokasaHo Ha puc. 4 pe3ynbTaT KOXKHOM NAACTUKK B U30IMPO-
BaHHOM BWAE HUKAK HE CPAaBHUM C Pe3y/IbTaTOM MECTHO-NACTUYECKOM
onepaumu, 1 B 4aHHOM cyvae Hanbonee LenecoobpasHbim, bonee -
(GEKTMBHBIM M MEHEE TPaBMaTUYHbIM 1A 6OIbHOTO ABAETCA ayToAep-
MOM/IACTUKA. IMEHHO O TaKMX Cy4Yasx peyb U UAET, KOrLa roBopsT O
€MHCTBEHHO BO3MOXHOM Crocobe YCTpaHEHWA NOC/TIEOKOTOBbIX py6-
LLOBbIX KOHTPAKTYp C UCMO/b30BaHWUEM ayTOAEPMONAACTURM [11].

KoHeuHo, B Takux Ciyyasx B YCNOBUAX MUKPOXMPYPrUYECKOro
OTZAENEHUA MOXKHO NMepecasuTb U KOXKHO-dacLmanbHble KPoBOCHAO-
YKaemble JIOCKYTbl, OfIHAKO 3TO ObiBaeT 6osee TPaBMATUUYHbIM A/
pebéHka ¢ onpesenéHHbIM PUCKOM HapyLIEHWUA KPOBOCHABXKeHWA no-
CKyTa C BO3MOXHOM ero notepei [3].

OfHVM U3 BaXKHbIX U [BOAKO OLEHMBAEMbIX KPUTEPUEB CUMTa-
JINCb MOKa3aHUs K NOBTOPHbIM KOPPUTMPYIOLWMM ONepaLyMam B OTaa-

Puc. 4. OmoanéHHblli pe3ynsmam ucnosb308aHUS AymodepMompaHc-
nagHmama 6e3 mecmHo-naacmu4eckux onepayuli 0o (A) u nocne (B)
emewiamenscmea
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In cases of extensive rough post-burn scars, it is impossible
to correct contractures only by local flap surgery. Sometimes, it is
not even possible to use the Z-plasty technique (Fig. 4).

As shown in Fig. 4, skin plasties' outcomes are incompara-
ble to local flap surgery. In this case, skin autografting is the most
effective and less traumatic for the patient. These are precisely
the cases when the only option to correct post-burn scar contrac-
tures is the use of skin autografting [11].

In such cases, in the settings of the microsurgical depart-
ment, it is also possible to transplant fasciocutaneous flaps with
blood supply, but this can be more traumatic for a child with a
risk of impaired blood supply to the flap and possible flap loss [3].

A crucial criterion was the indications for repeated correc-
tive surgeries in the remote postoperative period, representing a
double-edged sword. When surgical intervention becomes com-
pelling within one year after the procedure, the long-term out-
comes were considered unsatisfactory since even a partial recur-
rence of the contracture in these cases was regarded as a primary
outcome in this study, being direct comparative evidence of the
efficacy of the intervention. However, somatic growth of the child
initially operated on in early childhood requires reoperation after
3-4 years of the remote postoperative period. At the same time,
this "recurrence" of contracture or deformity is secondary and
cannot be considered true contracture recurrence related to the
efficacy of the surgery. In our study, indications for repeated cor-
rective operations appeared in 8 cases (9.3%) after 6-10 years of
the remote postoperative period. All these patients for post-burn
scar extension contractures of the toes were initially operated on
at early age (2 -5 years). In one case, a child was surgically treated
at 2,7 and 13 years of age.

In modern literature, the indications for repeated opera-
tions are the most discussed topic of post-burn deformities and
contractures surgical treatment in children. Most authors empha-
sise that active skeletal growth is the leading cause of recurrence
after correcting post-burn contractures in children [1, 4, 6, 9, 11].

CONCLUSION

Thus, paediatric post-burn scar extension contractures of
the toes require intervention in covering tissues and deep ana-

Fig. 4. The long-term outcome of using skin autografts without local flap
surgery. Preoperative (A) and postoperative (B) images — dorsal view
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NEHHOM nocneonepaLumMoHHoM nepuoge. MNpu NoABAEHUN NOKa3aHUI
K MOBTOPHOW KOPPUIMpyloLWei onepauuu B TeyeHWe OAHOTo roaa
nocse onepaumu oTAanéHHble pesynbTaTbl CYUTAIUCL HeYyA0BNETBO-
PUTENbHBIMM, NOCKONbKY AaXKe YaCTUUHbIA peLnanB KOHTPaKTYpbl B
3TUX CNYYAAX CUMTA/CA NEPBUYHBIM, YKa3bIBAKOLLMM Ha NPAMYIO CTe-
neHb 3¢ deKTMBHOCTY NpoBeAEHHOM onepauun. OgHaKo noAasaeHue
MoKasaHMWit K NOBTOPHOK onepauuu yepes 3-4 roga u bonee nocne
onepauyuu 6bi10 CBA3AHO C COMATUYECKMM POCTOM pebEHKa, KOTOPbIN
nepBMYHO Bbln ONEpPUPOBaH B paHHEM AeTCKOM Bo3pacTe. [Mpu sTom,
«peumans» (oNATb e, eC/IM 3TO MOXKHO Ha3BaTb B aHHOW CUTyaLUK
PeLuanBOM) KOHTPAKTYpPbl MaK aedbopmaLmu ABNAETCA BTOPUYHBIM,
He CBA3aHHbIM C 3GPEKTUBHOCTbIO NpoBeAEHHOW onepauuun. Cpeau
Hawwmx HabnopeHuit B 8 cnydasx (9,3%) B oTganéHHom nocneone-
paumoHHOM nepuoge (yepes 6-10 net) NOABUAKUCL MOKa3aHWA K no-
BTOPHbIM KOPPUIMPYHOLLMM onepaLmam. Bce 3Tu naumeHTbl no noso-
Ay NPPKMNC nepsryHO Bbin onepupoBaHbl B paHHeMm (0T 2 ao 5 neT)
BO3pacTe. B Tom uncne, B ogHOM cnyyae pebEHOK Obln onepupoBaH
TPWKApI: NEPBUYHO B BO3pacTe 2 /IeT, BTOPOM pa3 — B BO3pacTe 7 neT u
TpeTuii pa3 — B Bo3pacte 13 nert.

BbilweonucaHHaa NpuMyYMHa NOBTOPHbIX OMepauuil B auTeparty-
pe ABNAeTcA Hanbonee 06CyKAaEMbIM MOMEHTOM B XMPYPrUYECKOM
NleYeHUM NOCNEOKOroBbIX AePopMaLmii U KOHTPAKTYp y AeTelt. bonb-
LUIMHCTBO aBTOPOB MOAYEPKMBAET, YTO MMEHHO WMHTEHCMBHbIA POCT
CKeneTa ABNAETCA OCHOBHOW NPUYMHON peLuamnBa nocae ycTpaHeHuma
MOC/IE0KOrOBbIX KOHTPAKTYp y AeTeld [1, 4, 6, 9, 11].

3AKNIOYEHUE

Takum obpasom, MPPKMCy aetelt TpebytoT BbINOAHEHWA BMELLA-
TE/IbCTBA HE TO/IbKO Ha MOKPOBHbIX TKAHAX, HO U Ha IyGKenexaLmx
aHAaTOMMYECKUX CTPYKTYpax, MPaKTUYECKM BCerga COMpOBOMAAOTCA
pe3kum aeduUMTOM MOKPOBHBIX TKaHelW, TPebyoWwmm npuMeHeHus
KOXHbIX TPAHCNNAHTATOB W, NPWU 3TOM, HEPELKO, BO3HUKAET HeObXO-
AMMOCTb MPOBEAEHUA MOBTOPHbIX KOPPUMMPYHOLLMX OMEepaTUBHbIX
BMELLATENLCTB B OTAA/IEHHbBIE CPOKM.

tomical structures. In addition, the pathological process is almost
always accompanied by a lack of skin and soft tissue, requiring
skin grafts and repeated corrective surgical interventions in re-
mote periods.
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YAAAEHVNE TUTAHTCKNX OCTEOM CDPOH:FOBTMOI/I,ZI,AZIBHOVIHOBAACTI/I C
OAHOMOMEHTHOM PEKOHCTPYKIVEN AEDEKTA AVITEBOVI CTEHKN
AOBHOMN ITA3YXI

M.K. IKPOMOB

Kageapa AOP 60ae3neit, VIHCTUTYT 110CA€AUIIAOMHOTO 0OpasosaHist B cdepe 3apaBooxpanenst Pecrrybankn Tagxnkucran, Ayinante, Pecriy6anka Tagxxukucran

Llenb: pa3paboTka onTMManbHOro cnocoba yaaneHus rmraHTCKUX ocTeom GppPoHTOITMOMAaNbHOW o0bnacTn (TOP30) c 0o4HOMOMEHTHOM PEKOHCTPYK-
uvent gedeKkTa AMLeBoit YacT NOB6HOW Nasyxu.

Martepuan n metogpbl: 3a nepmog, 2016-2020 rr. nog, HabNOAEHUEM HAXOAUNOCh NATEPO NALMEHTOB (4 My}KUMHBI U 1 XKEHLUMHA) C OCTEOMOW OKONIOHO-
COBbIX Na3yX, 13 YACAA KOTOPbIX TPOUM (2 My>KUMHaM U 1 KeHLWwymHe) 6bina AnarHoctuposaHa FO®30. bonbHble 6bian B Bo3pacTe oT 28 f0 49 neT. bbin
NpoBeAEH KOMMIEKC CTaHAAPTHbLIX METOA0B 06C/1eA0BaHMA, HaunHan co cbopa kanob 601bHOro 1 3akaHunBasa KT npuaaTouHbIx nasyx Hoca. FO®30
y4ananu KOMBUHUPOBAHHbBIM AOCTYNOM — Yepes IMLEBYIO CTEHKY I06HOM Nasyxu U TPaHCHa3aNbHbIM Ma/loOMHBA3MBHbBIM 3HAOCKOMUYECKUM CMOCO-
60om. C uenblo MUHUMM3aL MK aedekTa nepesHei CTeHKM 106HOM Nasyxu nepes, yaaneHvem o6bEM Onyxon yMeHbLLAAN C TOMOLLbIO XMPYPruYecKoro
6opa. Onepauuio 3akaHYMBaANU OLHOMOMEHTHOMN PEKOHCTPYKLMEN AedeKTa NepesHelt CTEHKM NOBHOM Nasyxyu MaTepuanom U3 HUKeNUAa TUTaHa.
PesynbTaThbl: NPOAOMKUTENBHOCTb NPebblBaHUA BONbHLIX B CTaLMoHape cocTasuna 10 AHell. 3axKMBAEHME PaH NPOUCXOAUIO NEPBUYHBIM HATAKEHU-
€M, WBbI CHUMANK Ha 8-ble cyTKW. Mepuogs HabntoaeHWs 6onbHbIX — oT 1 mecaua Ao 1 roga. KOHTPOAbHbIE OCMOTPbI NPOBOAWAUCH Yepes 1 Heaento, 1,
6 1 12 mecsAues Nocae BbINMWUCKKM U3 CTalMoHapa. Ha KoHTponbHbIx KT, npoBea&HHbIX Yepes rog nocae onepauyum, MMNIaHTUPOBaHHbIA maTepuan us
HUKeNuaa TMTaHa bbin cTabuneH, aspaumns GPOHTaNbHOM Nasyxu He HapyLleHa, KOCMETUYECKUI PE3yNbTaT OLLEHEH KaK YA0BNETBOPUTENbHDI.
3aknioueHue: KT ABASETCA 30/10TbIM CTaHAAPTOM NPU ONpeseseHnn pasmepa OCTEOMbI, CTENEHU e€ PacnpPOCTPAHEHHOCTU U YTOYHEHUW COCTOAHUSA
CTEHOK OKOJIOHOCOBbIX Ma3yX. KOMBUHUPOBAHHBIW XMPYPruYeckuii 4ocTyn U dparmeHTUpoBaHHoe yaaneHne NOP30 ¢ NOMOLLbIO XMPYPTUYECKOTO
60pa C 0OAHOMOMEHTHOI PEKOHCTPYKLMeW fedeKTa IMLLEBOI CTEHKU N06HOM Nasyxy MaTepuanom U3 HUKeNnaa TUTaHa AatoT 6aaronpuaTHble pesynb-
TaThl.

KntoueBble cnoBa: ocmeoma, 006poKa4ecmeeHHas onyxonb, PPOHMANbHAA NA3yXa, XUpypaudecKoe neveHue, 106HO-HOCo80lU KaPMaH, HUKeaud mu-
maHa.

Ona yutuposaHua: Mkpomos MK. YaaneHue ruraHTckux ocTeom GppOHTOSTMOMAANBHOM 061acTV C OLHOMOMEHTHOM PEKOHCTPYKUMEN AedeKTa MuLeBoit
CTEHKM N06HOI Nasyxu. BecmHuk AsuyeHHsl. 2022;24(2):254-64. Available from: https://doi.org/10.25005/2074-0581-2022-24-2-254-264

GIANT FRONTOETHMOIDAL OSTEOMAS: A RATIONAL APPROACH TO THE
SURGICAL REMOVAL AND THE IMMEDIATE RECONSTRUCTION OF THE
ANTERIOR WALL OF THE FRONTAL SINUS

M.K. IKROMOV

Department of ENT Diseases, Institute of Postgraduate Education in Health Sphere of the Republic of Tajikistan, Dushanbe, Republic of Tajikistan

Objective: To develop an appropriate method for removing giant frontoethmoidal osteomas and the immediate reconstruction of the anterior wall of
the frontal sinus.

Methods: Between 2016 and 2020, five patients (4 men and 1 woman) were admitted with an osteoma of the paranasal sinuses, of which three (2
men and 1 woman) were diagnosed with giant osteomas of the frontal and ethmoid region. The patients were aged 28 to 49 years. Routine clinical
examinations were carried out, including collecting patient history and a CT scan of the paranasal sinuses. The giant osteomas were removed by
minimally invasive transnasal endoscopic surgery with a combined anterior wall approach to the frontal sinus. The tumour size was reduced by excision
with a surgical drill before removal to minimise the defect in the frontal sinus's anterior wall. The procedure was completed with the immediate
reconstruction of the anterior wall of the frontal sinus using titanium nickelide mesh.

Results: The length of hospital stay was 10 days. Wound healing occurred by primary intention, and the sutures were removed on the 8th day. Follow-
up periods were between 1 month and 1 year. Follow-up examinations were carried out 1 week, 1, 6 and 12 months after hospital discharge. On the
follow-up CT scans performed a year after the operation, the implanted titanium nickelide mesh was stable, the aeration of the frontal sinus was
normal, and satisfactory cosmetic outcomes were reported.

Conclusion: CT is the gold standard in determining the size of the osteoma, its spread, and the state of the walls of the paranasal sinuses. A combined
surgical approach and debulking of the giant osteomas using a surgical drill with the immediate reconstruction of the anterior wall of the frontal sinus
by titanium nickelide mesh produce favourable outcomes.

Keywords: Osteoma, benign tumour, frontal sinus, surgical treatment, frontal recess, titanium nickelide mesh.

For citation: Ikromov MK. Udalenie gigantskikh osteom frontoetmoidal'noy oblasti s odnomomentnoy rekonstruktsiey defekta litsevoy stenki lobnoy pazukhi
[Giant frontoethmoidal osteomas: a rational approach to the surgical removal and the immediate reconstruction of the anterior wall of the frontal sinus]. Vestnik
Avitsenny [Avicenna Bulletin]. 2022;24(2):254-64.Available from: https://doi.org/10.25005/2074-0581-2022-24-2-254-264
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BBEOEHUE

OcTeoma CYMTAETCA OOHOM U3 Haubosee YacTo BCTPEYAKOLLX-
cA cpeay [0OPOKAYECTBEHHBIX OMYXO/EN OKOJIOHOCOBbIX Nasyx. ITo
MeZ/IEHHO U NIaTEHTHO NpOTEKaloLLee HOBOOOPa30BaHWe, CTPYKTYpY
KOTOPOr0o COCTaBAAIOT BbICOKO AnddepeHLMpoBaHHbIE 3penble KOCT-
Hble Knetku. o rmcTonorMyeckomy CTpPOeHWto pasnunyaioT 3 Tvna
0CTEOM: KOMNAKTHbIM, ry6YaThblii M CMeLLaHHbIN [1-3].

Onyxonb 0BbIMHO COMMTAPHas, PEAKO MHOXKEeCTBeHHas. WHo-
raa, Hapagy co copmMMpPOBaBLUMMIUCA OCTEOMAaMM MOTYT BCTpeYaTb-
cA v apyrue, bonee monogple octeombl. Cpean HOBOOOPa3oBaHUIM
opraHvW3Ma 4enoBeka NpUMepHo 1% npuxoauTcA Ha [0 OCTEOM.
Onyxonb npoTtekaeT 6e360/1€3HEHHO M PaA3BMBAETCA Me/IEHHO Ha
NPOTAXKEHUU MHOTUX 1eT. OcTeoMa — HEMOABUMKHOE W NIOTHOE 06-
pa3oBaHue, KOTOPOE MWL, MY}KCKOTO No/a NopaxaeTt B 2-3 pasa yalue,
yeM XeHLuH [4, 5].

Hanbonee n3ntobneHHbIM MECTOM Pa3BUTUA OCTEOM ABAAIOTCA
NobHble nasyxu (96% cnyyaes), No 2% NPUXOAUTCA HA 4O 3TMO-
MAANbHBIX M raiMopoBbIX NasyX. MCKNOUNTENbHO PeaKo OCTeOMbl
MOTyT /I0Ka/IM30BaTbCA B OCHOBHOM Na3yxe. B 37% cnyyaes onyxonb
pacnonaratoTcs B NO6HO-HOCOBOM KapmaHe 1 Yy 21% 60nbHbIX — Ha
nepegHeboKOBOW CTeHKe NI0OHON Nasyxu. B 6onblWMHCTBE Ccyvaes
pa3mepbl 0OCTEOM BapbUpYHOT B Npegenax ot 2 Ao 30 mm, npu pasme-
pax 6onee 30 MM MX OTHOCAT K FTMFAHTCKMM [6, 7].

OcTeoMbl MasieHbKMX Pa3MepoB, KOTOpble NPOTeKaloT beccnm-
NTOMHO 1 0BHAPYKMBAKOTCA CYYaliHO Npu obcnefoBaHWM NO NOBOAY
Apyrux 3abonesaHui, MOXHO He yaanATb. CpefuHHO PaCcnONOXKeH-
Hble OMYXO/IM MaNeHbKWX U CPeaHUX pa3mepoB 0BbIYHO yaanAoTCA
TPaHCHa3a/bHO C MOMOLLBIO IHA0BUAEOTEXHWKN. YAaNeHWe OnyXonu
HapyHbIM NMLEBbIM [OCTYNOM MOKa3aHO BO BCEX C/y4asAX rUraHT-
CKMX HOBOOOPa30BaHMI N06HOWM Nasyxu. YAanEHHbIe KYCOUKM Onyxo-
N SON¥KHbI NOABEPraTbCA MMCTONOTMYECKOMY UccaeaoBanuio (7, 8].

B npaKTuKe OTOPUHONAPUHIONOrA KAa3yUCTUUYECKU MOTYT BCTpe-
4aTbCA U TaKMe CepbésHble COCTOAHUA, KaK BHYTPUYEPEnHble U BHY-
TPUINA3HUYHBIE OCNOXKHEHUA TMraHTCKUX OCTEOM, Noc/e yAaneHus
KOTOPbIX OCTalOTCA Bo/blUME KOCMEeTUYeCKMe AedeKTbl. 3T OCNOK-
HeHWA ABNAIOTCA CNEACTBUEM TOTO YTO, OCTEOMbI IOBHbBIX Nasyx, B OC-
HOBHOM, NPOTEKAOT 6eCCUMNTOMHO U, MOPOW, Ha NPOTAXKEHUU BCeW
¥KU3HM 60NbHOTO MOryT OCTaBaTbCA HE3aMeUYeHHbIMM, @ CUMNTOMATU-
Ka B TaKMX CNy4asx NOABAAETCA NOCAe AOCTUXKEHWA HOBOOOpa3oBa-
HWA TMFAHTCKMX Pa3mepoB M BPAcTaHWA ero B COCEAHWUE CTPYKTYpbI.
MaBHbIMKM cMMNTOMamMu 3abonesaHWA MoryT 6biTb ronoBHas 60nb
Pa3/IMYHON UHTEHCMBHOCTM U FNa3HaA CUMNTOMaTKKa [8, 9].

OCHOBHbIM METOAOM /IEYEHUA OCTEOM Ha CETOAHALHWUIA AeHb
0CTaéTcA Xupyprudeckuit. KnmHuumctbl paspaboTtanm HeCKONbKo BU-
[l0B XMPYPrMYECKUX AOCTYMNOB, NPUEMAeMbIX ANA YAANEHUA TUIaHT-
CKMX 0CTEOM GpPOHTOITMOMAANbHOM 06nacTn (TOP30):

*  yepes IMLEBYIO CTEHKY NOBHOM Nasyxu;

®  TpaHCHa3aNbHO C UCMONb30BAHWEM IHAOBUAEOTEXHUKY;

*  ocTeonnactuyeckas GpoHToToMUA U3 BUKOPOHapHOro Ao-

cTyna;

®  ocTeonnactuyeckas GpPoHTOTOMMUA C OLHOMOMEHTHOW pe-

KOHCTPYKLMEN NnLEBOW M OpOUTANbHON CTEHOK NI06HOM
nasyxu;

*  KOMBWHMPOBAHHbIN AOCTYM.

Mpy NOKanM3aLMU OCTEOM MaNbIX U CPELHUX Pa3Mepos B 106-
HO-HOCOBOM KapMaHe MOXXHO UCMO0/1b30BaTb TPAHCHA3a/IbHbIM Mano-
MHBa3MBHbIN 1 H6e30nacHbIi AOCTYN C UCMONb30BaHWMEM SHA0BUAEO-
TexHuku [10-12].

OCHOBHOM U cepbé3Hoit NPobNeMOi Ha CErogHsALHWIA AeHb
ocTatotca FOP30, npy pocTe KOTOPbIX MOBPEXKAAOTCA KOCTHbIE CTEH-

INTRODUCTION

Osteoma is one of the most common benign tumours of the
paranasal sinuses. This is a slow and latent neoplasm, the struc-
ture of which is made up of highly differentiated mature bone
cells. According to the histological structure, 3 types of osteomas
are distinguished: compact, spongy, and mixed [1-3].

The tumour is usually solitary, rarely multiple. Sometimes,
growing osteomas with woven bone patterns can also occur
along with formed osteomas consisting of mature lamellar bone.
Among neoplasms in humans, osteomas account for approxi-
mately 1%. The tumour is painless and develops slowly over many
years. Osteoma is an immovable and dense tumour that affects
males 2-3 times more often than women [4, 5].

The most favourite sites of osteomas are the frontal sinuses
(96% of cases), whereas ethmoid and maxillary sinuses tumours
account for 2% each. Exceptionally rarely, osteomas can be local-
ised in the sphenoid sinus. In 37% and 21% of cases, the tumour
is located in the frontal recess and anterolateral wall of the fron-
tal sinus, respectively. In most cases, the size of osteomas varies
from 2 to 30 mm; if they are larger than 30 mm, they are classi-
fied as giant osteomas [6, 7].

Osteomas of small size, which are asymptomatic and are
found incidentally during examination for unrelated reasons, do
not warrant removal. Medially located tumours of small and me-
dium-sized are usually removed by minimally invasive transnasal
endoscopic surgery. In all giant frontal sinus tumour cases, an ex-
ternal approach was required. Excised tumour specimens should
be submitted for histological examination [7, 8].

Giant osteomas with intracranial and intraorbital involve-
ment can be occasionally encountered. Removal of these osteo-
mas is associated with significant cosmetic defects. These com-
plications result from osteomas of the frontal sinuses that are
mostly asymptomatic and, at times, may go unnoticed through-
out the patient's life. The symptoms in such cases appear after
the tumour has reached a gigantic size and encroached on adja-
cent structures. The main symptoms of the disease can be a head-
ache of varying intensity and visual disturbances [8, 9].

Surgical excision has been considered the best treatment
for osteoma cases for years. Several types of surgical approaches
have been developed suitable for the removal of giant frontoeth-
moidal osteomas:

e anterior wall approach to the frontal sinus

e transnasally using endoscopic surgery

e  osteoplastic frontotomy with bicoronal approach

e osteoplastic frontotomy and reconstruction of the fa-

cial and orbital walls

e of the frontal sinus

e combined access

When osteomas of small and medium sizes are located in
frontal recesses, a safe, minimally invasive endoscopic transnasal
approach can be used [10-12].

Giant frontoethmoidal osteomas remain a significant prob-
lem, the growth of which destroys the bone walls of neighbouring
organs with unavoidable complications. The complications can
manifest as intraorbital abscesses, orbital cellulitis, exophthal-
mos, diplopia, or ptosis. Complications in the frontal sinus, such
as frontal sinus mucocele and frontal sinusitis, are also possible.
Brain involvement can manifest as meningitis, brain compression,
abscess formation, and intracranial hypertension. Removal of
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KM COCEAHMX OPraHOB C HEM3BEKHbBIM Pa3BUTUEM OCNOXKHEHWMN. OHU
MOTYT NPOABUTLCA B BUAE BHYTPUIA3HUYHbIX abcueccos, dnermoH
WK e B BUAE 3K30¢TaNbMa, AMMNIONMM, NTO3a. Pa3BuTHe OCNOXKHE-
HWI1 B BUAE MyKoLene U GPOHTUTOB BO3MOXKHO U B CamMOi GpoHTaNb-
HoW nasyxe. Co CTOPOHbI FO/IOBHOO MO3ra OC/IOXKHEHMA MOFYT NPOAB-
NATLCA B BUAE MEHWUHIUTOB, CAABNEHMI, abCLLECCOB, BHYTPUYEPENHOM
TUNepTeH3nKW. YoaneHne TakMX OCTEOM YPEBATO PasBUTMEM TaKOro
rPO3HOrO OCNOXKHEHWSA, KaK Ha3asbHas Mkeopes [13, 14].

TpagWUMOHHBIM cnocobom yaaneHus octeom S06HOW Nasyxu
60/1blUMX PA3MePoB ABASETCA POHTOTOMMUS Uepes eé€ MnepeaHion
CTEeHKy. HecmoTps Ha pa3paboTKy M ONTUMM3ALMIO CYLLECTBYHOLMX
[OCTYNOB, BOMPOC O TaKTUKE XMPYPrUYECKOro BMELLATeNbCTBa Npu
O®30 c paspyluieHMeM CTEHOK OKOJIOHOCOBbIX Ma3yx Ha CerogHALL-
HWI feHb OCTAETCA OTKPbITbIM, TaK KaK NOC/ie ONepaTMBHOMO BMeLLa-
TENbCTBA MOMET NOABUTLCA 3anafeHMe TKaHel B NPOeKLMM KOCTHOTO
AedeKTa MLeBoi CTeHKM N06HOM nasyxu, 0bpasys KoCcMeTUYeckue
n3mMeHeHun penbeda 106HOM 061aCTU UK Ke Hapywaa QYHKUMM of-
HOW M3 Mmasyx, YTo TpebyeT JOMONHUTENILHOTO XMPYPrMYEeCKoro Bme-
watenbcrsa [15, 16].

MpaKTUKyoLWME XMPYPrX ANA KOPPEKLMM NOCAEONEPALMOHHDIX
LedeKToB nepeaHen CTEHKM JI06HOM Nasyxu NpeanaraloT MHOXKECTBO
61onornyeckmx n HebMoNorMYecKUx TPaHCMIAHTaToB, paspabaTbiBas
Cnocobbl MX MCMO/b30BAHMA, HO aKTMBHEE Ha COBPEMEHHOM 3Tane
MeAMUMHBI BHELPAOTCA TPAHCNAAHTaTbl Hebuonoruyeckoro (metan-
JIMYECKOTO, KEPAMUYECKOTO) NPoUCXoXaeHuA. OHU AOMKHbI ObiTb
6MONOrMYECKM UHEPTHBIMU K TKAHAM YE€JI0BEYECKOTO OpraHuMsma M
YCTOMYMBBIMM KO BCEM M3BECTHbIM NyTAM buogecTpykumm [17, 18].

BraronpuATHLIN UCxon NeveHns 6e3 KoCMeTUYecKUx aedek-
TOB W afileKBaTHaA peabuauntauma 60/bHbIX ABASIOTCA NPUOPUTETHOM
3a/a4ell CoBpeMeHHON MmeauumHbl. s peanvsaumm sToi uenu se-
YWY PO/ib UrPatoT UCMONb30BaHUE COBPEMEHHbIX MELULIMHCKMX
TEXHONIOMMI U NPaBUIbHO BbIOPAHHbIA MaTepuan Afisa ycTpaHeHus
KOCTHOrO Zedekta. OaHUM M3 NepenoBbiX AOCTUXEHWUI B obnactu
MEAMUMHCKMX TEXHOMIOMUIA ABNAIOTCA 06pasLbl M3 CMiaBa HUKeNWaa
TuTaHa mapku TiNiMo(Fe)-TN-10. Bce npoBeséHHbIe TeCToBble Uccne-
[l0BaHUA MOKA3anW, YTo MaTepuan He OKasblBaeT LUTOTOKCUYECKOTO
[LENCTBUA, He BbI3bIBAET XPOMOCOMHbIX OTK/IOHEHUI U MyTareHHbIX
BO34eMCTBMIA. Mcnonb3oBaHWe 3TOro maTepuana He NPUBOAUT K CEH-
cMbunmsaumm opraHM3ma 1 annepruyeckum peakumam [18, 19].

B cBA3M C BbILIEN3/IOKEHHDBIM, Pa3paboTka KOMOWHMUPOBAHHbIX
[0CTYynoB U onTummsauma cnocobos yaanenua O30 ¢ ogHomo-
MEHTHOWM PEKOHCTPYKLMEN NOBPEXAEHHbIX CTEHOK OCTAlOTCA aKTy-
a/IbHbIMK.

LLENb NCCNEAOBAHMA

Pa3paboTka onTMmanbHOro cnocoba yaaneHnsa rmraHTCKMX ocTe-
om GPOHTOITMOMAANBHON 06/1aCTU C O4HOMOMEHTHOW PEKOHCTPYK-
uveit fedeKTa IMLEBOI YacT TOBHOM Nasyxu.

MATEPUAN U METOAbI

B | JIOP otaeneHun HaumMoHanbHOro MeaULIMHCKOTO LeHTpa Pe-
cnybavkm TapgkumkucTaH «lndobaxw» 3a nepuog 2016-2020 rr. nog,
HabloLEHMEM HAX0AMNOCh NATEPO (4 MYKUMH M 1 KeHLmHa) nauy-
€HTOB C OCTEOMOW OKOJIOHOCOBbIX NasyXx, U3 YMCNa KOTOPbIX TPoUM (2
MyX4nHam 1 1 KeHwwpHe) bbina AmarHocTrposaHa FO®30. Habnropa-
emble 60/bHble 6b1aK B Bo3pacTe oT 28 Ao 49 feT.

ObcnenoBaHMe NaLUMEHTOB HauYMHANOCh €O cbopa cyluecTByio-
LKMX ¥anob u aHamHesa 3abonesaHus, 3aTeM NPOBOAM/CA OTOPUHO-
NAaPUHrONOMUYECKUIA OCMOTP NO CTaHAAPTHOM METOAMKE U KOMMAEKC
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such osteomas can be complicated by developing such a formida-
ble complication as nasal liquorrhea [13, 14].

The conventional method of removing large frontal sinus
osteomas is a frontotomy through its anterior wall. However, de-
spite developing new and optimising existing surgical approach-
es, the treatment decisions in giant frontoethmoidal osteomas
with paranasal sinuses wall destruction remains challenging.
Since, after surgery, there may be protrusion of tissues through
the bone defect in the anterior wall of the frontal sinus, with fore-
head defects or sinus dysfunction, requiring additional surgical
intervention [15, 16].

Several biological and non-biological reconstruction tech-
niques have been suggested to repair postoperative defects of
the frontal sinus's anterior wall. Currently, non-biological implant
materials (metal, ceramic) find expanding applications. However,
they must be biologically inert to the tissues of the human body
and highly resistant to biodegradation [17, 18].

The absence of cosmetic defects and adequate rehabilita-
tion of patients are primary tasks of today's medicine. There-
fore, modern medical technologies and the appropriate mate-
rial to repair bone defects play a leading role in achieving this
goal. One of the cutting-edge medical technology innovations
is the application of titanium nickelide-based alloy implants. All
results of conducted studies have shown that the material does
not have a cytotoxic effect and does not cause chromosomal
abnormalities and mutagenic effects. Furthermore, this mate-
rial does not lead to sensitisation of the organism and allergic
reactions [18, 19].

In view of the above, combining approaches and optimising
methods for removing giant frontoethmoidal osteomas with the
immediate reconstruction of the anterior wall of the frontal sinus
remain relevant.

PURPOSE OF THE STUDY

To develop an appropriate method for removing giant fron-
toethmoidal osteomas with the immediate reconstruction of the
anterior wall of the frontal sinus.

METHODS

This retrospective study analysed data from osteoma of the
paranasal sinuses resections performed between 2016 and 2020
at the 1 ENT Department of the National Medical Center «Shifo-
bakhsh», Dushanbe, Tajikistan. Five patients (4 men and 1 wom-
an) were admitted with a diagnosis of an osteoma of the para-
nasal sinuses. We included treatment data for 3 of these (2 men
and 1 woman) who were diagnosed with giant frontoethmoidal
osteomas. The observed patients were aged 28 to 49 years.

Examination of patients began with a history collection re-
garding presenting complaints and anamnesis. Then an otorhino-
laryngological assessment and necessary laboratory and imaging
studies were carried out according to the established protocol,
including serial CT scans of the paranasal sinuses, which were
crucial in making a final diagnosis (Fig. 1).

CT scanning assessment included: the morphological state
of the nasal cavity (evaluation of the patency of the frontal re-
cess, etc.), the presence of pathological lesions of paranasal si-
nuses, the tumour size and the direction of growth, the bound-
aries and extension of the osteoma to the orbit and/or skull. All



Mipomos MK Ocreoma ppoHTODTMONAAABHON 00AaCTI

BECTHMK ABUMILIEHHEI
Tom 24 * No 2 * 2022

Spin: -0
Tit 0

N

Puc. 1 KT 0KO/lOHOCOBbIX NA3YX 8 QKCUA/bHbLIX (C8EPXY), caeummars-
HOM (CHU3Y U cn1eea) U hpoHManeHOM (CHU3Y u cnpasa) cpesax 6oslb-
Hoeo H., 35 nem ¢ duazHo30M «[UeaHMCKasA ocmeoma hpoHMOoIMMo-
uoaneHol obnacmu»

HeobxoauMbix NnabopaTopHbix wuccnefoBaHMii. KT OKONOHOCOBbIX
Masyx urpana KN4eBylo PoNb B NMOCTAHOBKE OKOHYaTeNbHOro Aua-
rHosa (puc. 1).

Mo paHHbIM KT oueHWBanucb: aHaTOMUYeCKoe COCTOAHWEe Mo-
NOCTY HOca (OLEHKa NPOXoAMMOCTU I0B6HO-HOCOBOIO KapmaHa v 4p.)
W NPUNEraloLmx K Heil NPpUAaAToOYHbIX Nasyx, HaMyme B HUX NaToso-
TMYECKOro MpoLecca, 06bEM OMyXo/n U HanpaBieHne eé pasBuThs,
rPaHu1Lbl M PacnpoCTPaHeHNe OCTEOMbI B CTOPOHY F1a3HULLbI U BHYTPb
yepena. CnepyeT OTMETUTb, YTO BCE Nepeyunc/IeHHOe BIMAET Ha Bbibop
NpPaBUIbHOTO XMPYPrMYecKoro JoCTyna.

Ha pvc. 1 npescTtaBneHa onyxonb OrpOMHOrO pasmepa, KoTopas
3anoNHAET NOYTU BCHO NONOCTb GPOHTANBHOM Na3yxu cnpasa, UCTOH-
yas eé nepesHIO CTEHKY, W, pacwmpsas 106HO-HOCOBOWM KapmaH,
raHTeneobpasHo pacnpocTpaHAETCA B CTOPOHY STMOMAANbHDBIX Ma3yX,
Yem CO3ZAET PUCK pacnpocTpaHeHus B 6aM3nexalume opraHbl (B no-
N0CTb Yepena w/vav opbury).

O6wmmn ana 6onbHbIX BbINK Kanobbl Ha ronoBHbIE 60U, KO-
TOpble KOHLEHTPUpPOBaauch B 0bnactu nba. Bce naumeHTsl ¢ FOG30
KOHCTaTMpoBanu paHee (6onee 15-20 neT) nepeHecéHHyO TpaBmy
No6HOM 061acTH, KOTOPOI He NpeaaBany HUKAKOro 3HAYEHMS.

Fig. 1 CT scan of the paranasal sinuses in the axial (top row), sagittal
(bottom left) and frontal (bottom right) views of a 35-year-old patient
diagnosed with giant frontoethmoidal osteoma

of the above must be considered when choosing the best surgical
treatment.

Fig. 1 shows a large tumour that fills the entire frontal sinus
cavity on the right, attenuating the anterior wall and expanding
the frontal recess. In addition, a dumbbell-shaped spread to-
wards the ethmoid sinuses was observed, with a potential risk of
spreading to adjacent organs (into the cranial cavity and/or orbit).

Patients commonly present with headaches located in the
forehead. In addition, all these patients with giant frontoeth-
moidal osteoma had a previous history of frontal region trauma
15-20 years ago; however, they disregarded the trauma.

Surgeries were performed under general anaesthesia with
endotracheal intubation. An eyebrow incision was made to the
root of the nose at the ipsilateral frontal sinus. After achieving
hemostasis by electrocoagulation, another incision through soft
tissues to the bone was made using electrocautery. A periosteal
elevator separated periosteal tissue from the bone, and the ap-
propriate size self-retaining retractors were placed into the inci-
sion. The anterior wall of the frontal sinus was cut using a drill
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Onepauun NpoBOAMAUCH MO 06LWMM SHAOTPaxXea bHbIM Hap-
KO30M. BbInonHanca nLEeBOI pa3pes KOXKM Ha ypoBHe BpoBwm 40 Kop-
Hfl HOCa COOTBETCTBYIOLLEN CTOPOHbI GPOHTaNbHOM Nasyxu. Mocne re-
MOCTa3a 3/1eKTPOKOAryiaTopom AanbHENLINI pPa3pe3 MATKMUX TKaHek
[10 KOCTV MPOU3BOAMICA NIEKTPOHOKOM. MATKME TKaHW U HAZKOCTHU-
L1 OTCENapoBbIBa/IMCb PACNaTOPOM, Ha PaHy HaKNaAblBaAUCh GUKCK-
pytoLLMe PaHOPACLIMPUTENN COOTBETCTBYIOLLETO pasmepa. MepeaHas
CTeHKa GpOHTaIbHOM Nasyxu obHaxKanacb B BUAE KOCTHOTO IOCKYTA C
nomoLupto 6opmalumHbl dpesoit anametpom 1,0 mm. Korga obHapy-
KMBaNacb OCTEOMa, TO OHa, @ ToYHee eé «PPOHTaNbHAA» YacTb, pPas-
[ensnacb 3ToM e Gpe3oit Ha HECKObKO KYCOYKOB AnA 6e30nacHoM u
y£06HOM MOBUAM3aLLMK, 1 3TV dparMeHTbl Yaanaamncs Yepes chopmu-
POBaBLLYH KOCTHYIO paHy, KoTopas no 06bEMy B HECKO/IbKO pa3 bbina
MeHblLLe onyxonu (puc. 2).

HWXHAS YacTb OMyXonW, KOTOpas 3aHMMana N06HO-HOCOBOM
KapMaH M 3TMOMZanbHble AYENKM, yaananacb 3HAOCKOMUYECKUM

Puc. 2 [lokasaH npouecc omkpbimus 106HoU nasyxu, ppazmeHmayuu
0Ccmeombl U yoaseHus hpazmeHmos onyxosnu U3 nasyxu
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with a 1.0 mm diameter drilling bur. When an osteoma was de-
tected, it, or rather its protruding part was debulked into sever-
al fragments for safe and convenient removal. These fragments
were removed through a created bone wound several times
smaller in size than the tumour (Fig. 2).

The base of the tumour, which occupied the frontal recess
and ethmoid air cells, was removed transnasally using endoscopy.
The exposure and removal of the osteoma remaining in this part
of the sinuses were carried out with special endoscopic forceps
under endovideo direct visual control so as not to damage the
adjacent anatomically essential structures of this area. During
the endonasal phase, the mucous membrane and anatomical
structures of the nasal cavity were examined, which in all cases
were without visible pathological changes. The endovideo-assist-
ed technique made it possible to perform ethmoidotomy using

I

Fig. 2 Opening of the frontal sinus, the osteoma debulking and removal
of tumour fragments from the sinus are shown
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€nocobom TpaHCHa3anbHO. MobuaM3auma 1 yaaneHue octasLieics
B 3TOM YacT Na3yx HOCa OCTEOMbl MPOU3BOAWNCH CRELMaNbHbIMU
LUMNLAMM NOA, KOHTPONEM SHAOBUAEOTEXHUKM, YTOBLI HE NOBPEANTD
cocegHne aHaTOMMYECKM BaxKHble CTPYKTYpbl 3ToW 0baacTu. B xoge
3HZ0HA3a/IbHOrO 3Tana NPOBOAW/ICA OCMOTP C/IM3UCTOM 0BONOYUKM U
QHAaTOMMYECKMX CTPYKTYP HOCOBOW MONOCTH, KOTOPbIE BO BCEX CY4aANX
6blnM 6€3 BUAMMbIX NAaTONOMMYECKUX U3MEHEHWUI. DHAO0BUAEOTEXHM-
Ka M03BO/INIA Ma0TPAaBMATUYHO MMUKPOLLMMLAMM MPOM3BECTU STMO-
MAOTOMMIO MO K/IACCUYECKOW CXeMeE, 0OHapYKUTb M MOBMIM30BaTb
0CTaBLUMECA B GPOHTOITMONAANbHOW 061acTV dparmeHTbl ONyXonu u
YOANUTb MX 6€3 0CNOKHEHNM.

Mocne NonHOro yaaneHua Onyxonu eweé pa3 Npov3BOAWAACH
peBM3MA MONOCTU HOCa, 1I0OHO-HOCOBOrO KapmaHa W GpoHTanbHOM
Masyxu 3HAOCKOMOM C KECTKUMM HacagKkamu ¢ yrnamu ob3opa 300 u
70°. TonbKo nocne NoAHOW YBEPEHHOCTU B TOM, YTO OCTATKOB MaTo-
NIOrMYECKOro NpoLiecca He 0CTanoch, U KPOBOTEYEHME OKOHYATENbHO
OCTaHOB/IEHO, Ha MECTO KOCTHOrO AedeKTa NMLEBOW CTEHKU NOBHOW
Ma3yxu yCTaHaBAMBANACA CETYATLIN TUTAHOBbIM TPAHCMAAHTAT. TUTaHO-
Bbl MaTepuan GUKCMPOBACA K HALKOCTHULLE BUKPUIOBLIMM LUBaMM
C pa3HbIX CTOPOH, CBEPXY YKNAAbIBANMCL MATKME TKAHU U KOXKa. Koxa
YLUMBANACb KOCMETUYECKMMM WBaMU. JTOBHO-HOCOBOM KapmaH pac-
LUMPANCA 419 XOPOLUEel aspauym TO6HOM Nasyxu, 1 C Leblo ApeHaka
nocseonepaLmoHHbIX BblAeNeHWIN 13 pPOHTaNbHOW Nasyxu BCTaBAA-
nacb TpybKa 13 NOAMITUNEHA, OKPYKHOCTb KOTOPO PbIX/10 TAMMNOHW-
poBaniacb mMma3eBol candeTkol Ha 12 yacos. BOSbHBIM Ha3HaYyasUCb
AQHTUOMOTUKM, AHTUIUCTAMUHHbIE NPEnapaTbl U BUTaMMHbI Ha 7-8
[Hel. BosibHble BbINMUCbIBANIUCh M3 CTallMOHapa Ha 10-ble cyTKM nocne
onepaumu.

KnnHuueckunit npumep

BonbHasa P., 49 net, 06paTMNach B KAMHUKY C Kanobamu Ha
rofoBHble 601K, NOKaNM30BaHHble B 06nacTu nba. Ceba cuutaer
60nbHOM B TeueHue 1,5 net. bonn cHayana 6biAM NepuoaMYecKUMU
C MEeHbLUEN MHTEHCUBHOCTLIO, 3aTeM HOCUAM MOCTOAHHBIV XapaKTep.
Hapacratowmii xapaKTep ronoBHbIX 6onei BbiHYAWAM 60bHYO 06pa-
TWUTbCA 33 NMOMOLLBIO B MeAULIMHCKOe yupexaeHue. Mocne TuwaTtenb-
Horo cbopa aHaMHe3a BbIACHUOCh, YTO OKOAO 6 NeT Haszag, noayunna
TpaBmy B 061acT GPOHTaNbHOW Nasyxu, Yemy He Npuaana BHUMa-
Hus. BonbHOM BblNo pekomeHZoBaHO nposecT KT nasyx Hoca, rae
BbIAIB/IEHa TWraHTCKas OcTeoma /I0bHOM masyxu cnesa. Takke 6Obli1o
0BOHapyKEHO CpaLLeHNe KOCTHOW ONYXO/U C NepeaHel CTEHKOW N106-
Ho¥i nasyxu (puc. 3).

Puc. 3 KT 6oneHoli P, 49 nem. [ueaHmckaa ocmeoma n106Hol nasyxu
cnesa 8 cazummansHom (A), ppoHmansHom (B) u akcuansHom (C) cpe-
3ax

Nirafzo Diagnostic Ca
Sensation

3003
*INness, F a8y

CT3

microforceps with minimal trauma, allowing detection and expo-
sure of the remaining tumour fragments in the frontal ethmoid
region and removing them without complications.

After complete removal of the tumour, the nasal cavity,
frontal recess, and frontal sinus were re-examined with an en-
doscope with attachments, having viewing angles of 30° and 70°.
When there was complete confidence that no remnants of the
lesion were left and bleeding was completely stopped, the bone
defect in the anterior wall of the frontal sinus was replaced with
a titanium mesh. Titanium mesh was fixed to the periosteum
with Vicryl sutures on multiple sides, covered with soft tissues
and skin. Edges of the skin wound were sutured with cosmetic
sutures. The frontal recess was expanded for normal aeration of
the frontal sinus. A plastic drain was inserted for postoperative
irrigation and drainage of the frontal sinus. The drainage site was
loosely swabbed with a sterile ointment dressing for 12 hours.
Patients were prescribed antibiotics, antihistamines and vitamins
for 7-8 days. The patients were discharged from the hospital on
the 10th day after the operation.

Case report

A 49-year-old female presented with complaints of head-
aches localised in the forehead of 1.5 years duration. Initially, head-
aches were periodic and less severe, but they became permanent
and intense. Worsening headaches forced the patient to seek med-
ical help. After taking a thorough history, it transpired that about
6 years ago, she had a trauma in the frontal sinus area, which she
disregarded. The patient CT scan of the sinuses revealed a giant os-
teoma of the left frontal sinus. The bone tumour's adhesion with
the frontal sinus's anterior wall was also found (Fig. 3).

After the complete clinical examination, the patient under-
went removal of the osteoma of the left frontal sinus by drilling
and debulking of osteoma via an external approach (Fig. 4A).
Since the tumour filled the frontal sinus, tightly adhering to its
walls and thinning them, a significant bone defect was formed
after removing the osteoma. The bone defect encompassed al-
most the entire anterior wall and, partially, the anterior inferior
wall of the frontal sinus. Subsequently, the remaining base of
the osteoma from the frontal recess was removed transnasally
using endoscopy. Next, the left frontal recess was expanded for
aeration restoration and postoperative drainage from the fron-

Fig. 3 A 49-year-old female patient with a history of permanent
headaches. Sagittal (A), frontal (B), and axial (C) views of CT of left
frontal sinus — giant osteoma

3 Dvstance: 273 em

4 Drstance 328 cm
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Mocne npoBegeHMs nosnHoro obcnepoBaHus 28.12.2016 roza
60/1bHOV NPOBEAEHO YAANEHWE OCTEOMbI JIOGHOM Nasyxu ciesa me-
TOAOM pparMeHTaLMm ¢ MOMOLLbI0 HOPMaLLIMHBI Yepes NLEBOI A0-
cTyn (puc. 4A). U3-3a Toro, YTo HOBOO6PA30BaHME 3aNONHANO I0OHYO
nasyxy W, NNOTHO Npuaeras K eé CTeHKaM, UCTOHYANo WX, Nocae ero
yZaneHvs obpasosanca 60/bWON KOCTHBIV AedeKT, 3aXBaTbIBAIOLLMN
NOYTU BCHO MEPEAHION CTEHKY U, YaCTUYHO, NepPesHUM OTAEN HUXKHel
CTEHKM NeBoi GpoHTanbHOM nasyxu. [lanee, 3HAOCKONMUYECKMM CMO-
CO60M TPaHCHa3aNbHO YAaNEH OCTaBLUMIACA HUXKHUIA GpparMeHT ocTe-
OMbl U3 TIOBHO-HOCOBOTO KapmaHa. [ns nyylueit aspaLum 1 gpeHaka
nocneonepaumoHHblX BblaeneHuii n3 GpoHTasbHOM Nasyxu, cnesa
6b1710 paclMpeHo 06HO-HOCOBOE COYCTbE, U BCTAB/EHA ApeHaXKHasA
Tpy6Ka 13 nonnatuneHa. Hocosas NonocTb CeBa BOKPYT APEHANKHOM
TPpYOKM BblNa pbIX10 3aTaMMNOHMPOBaHa TYPYHAOM, NPONUTAHHOW CUH-
TOMMLMHOBOW Ma3blo. 3aTem bblna NpousBeaeHa NAaCcTUKa nepeaHe-
HUXKHEl CTEHKM JI06HOM Nasyxu CeTYaTbIM MaTePUANOM U3 HUKeMAA
TWUTaHa, NPeABapUTENbHO CMOZEIMPOBaHHbIM MO dopme U pasmepy
KocTHoro gedekta (puc. 4B). Kpas umnnaHtata GuKcMpoBanuch B
YeTbIPEX MeCTax K HaLKOCTHULIE, 3aTeM HaKNablBaUCh NOCAONHbIE
LWBbI Ha paHy ¥ acenTuyeckas nosaska (puc. 5 A, B).

tal sinus with plastic drainage insertion. The drainage site in the
left nasal cavity was loosely packed with gauze dressings soaked
with chloramphenicol ointment. Then, reconstruction surgery of
the anteroinferior wall of the frontal sinus was performed with a
titanium nickelide mesh, preliminarily shaped with the aid of a
template according to the shape and size of the bone defect (Fig.
4B). The edges of the implant were anchored to the periosteum
in four places, and then layer-by-layer sutures and aseptic dress-
ing were applied to the wound (Fig. 5 A, B).

The removed fragments (Fig. 6) were sent for histological
examination, where the diagnosis was confirmed.

On serial CT scans performed a year after the operation, the
implanted titanium nickelide mesh on the anterior wall of the
frontal sinus was stable, and the patient did not experience any
symptoms (Fig. 7).

RESULTS AND DISCUSSION

The length of hospital stay was 10 days. Wound healing oc-
curred by primary intention, and the sutures were removed on

- g

Puc. 4 A — hpaemeHmuposaHue ocmeomsbl 106HOL NA3yXU C NOMOULLIO
60pMalUHBbI, B — yKAGOKa cemyamoz0 CMoOenuposaHHo20 Mamepuad-
/10 U3 HUKenuda mumaxa 8 0bs1acms KOCMHo20 Oeghekma

Puc. 5 A—the day after surgery and B — 4 days after surgery
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Fig. 4 A — debulking of the osteoma of the frontal sinus using a drill,
B — placement of a mesh made of titanium nickelide into the area of
the bone defect

Fig. 5 bonbHas P, 49 nem. A — Ha cnedyrowull OeHb u B — yepes 4 OHA
nocne onepayuu
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Puc. 6 YoanéHHsie ppaemeHmsl 2u2aHMcKol ocmeombl
hpoHmosmmoudaneHoli obnacmu

Fig. 6 Removed fragments of a giant frontoethmoidal osteoma

YnanéxHole dparmeHTbl (pUC. 6) OTNPABAAAN HA TUCTONOMMYE-
CKOE UCCIel0BaHUE, TAE BbICTABEHHbIN AWArHO3 HaXOAWN CBOE Nnog-
TBEPXKAEHME.

Ha cepuax nosTopHol KT, npoBeAéHHOI Yepes rog nocne one-
paLyK, UMNAAHTUPOBAHHBIV MaTepUan U3 HUKeIUZa TUTaHa Ha ne-
pesHei cTeHKe N0OHOM Nasyxu AepKanca CTabuabHO, KaKMX-nnbo
CYOBEKTMBHBIX OLLYLIEHMI NAaLMEHTKa He UCTbITbIBaNA (puc. 7).

PE3YNbTATbI U UX OBCYXXAEHUE

MpoaonKkMTENbHOCTL NPebblBaHUA BO/bHBIX B CTAaLMOHApe Co-
ctaBuna 10 aHel. 3aKMBNEHME PaH NMPOMCXOAMIO NEPBUYHBIM HaTA-
YKEHMEM, LIBbI CHUMAUCH Ha 8 cyTku. Mepuog HabntoaeHnsa 601bHbIX
— c nepsoro mecaAua Ao 1 roga. KOHTPONbHbIE OCMOTPbI NPOBOAUNUCH
yepes 1 Hegento, 1, 6 1 12 mecAaueB nocae BbINMUCKM U3 CTaLMOHapa
Janee — 2 pasa B rog.

Bcem Habntogaembim 601bHBIM Yepes 6 MecsLes v 1 rog nocne
BbINWCKM U3 CTauMoHapa bbina npousseseHa nostopHaa KT npuaa-
TOYHbIX Ma3yX HOCa C LeNblo UCKIOYEHUs MaTONOMMYECKUX U3MeHe-
HWI1 B BUAE NOBTOPHOrO pocTa ocTeoMbl. [pu 3Tom peumamsa 3abo-
NIeBaHNS HE OTMEYEHO, M BO3AYLWHOCTb GPOHTANbHOW Masyxu Bbina
COXpaHeHa, YTO 1 ABW/IOCH A0KA3aTeNbCTBOM NPaBU/IbHO BbIOpPaHHOM
TaKTUKM XMPYPTUYECKOTO Ie4eHUsA OCTEOM HONbLLMX PasMePOB.

Ha coBpemeHHOM 3Tane MeAWLMHbI BbI6OP CYLLECTBYIOLLMX XW-
PYPrUYECKMX AOCTYMNOB (HAapyKHbIM, 3HAOCKOMUYECKMIA U KOMBUHMPO-
BaHHbIN) Npu yaaneHun FOP30 3aBUCUT OT 06BEMA M IOKaAM3aLMK
HoBOOOpa3oBaHus [5].

MocneaHue roapl HeKoTOpble BeAyLiMe KAMHULMCTBI MPU XW-
pypriuyeckom yganeHun FOP30 cTanm NpUMeHATb BUKOPOHapHbI
[0CTyn ¢ ocTeonnacTnyeckoin dpoHToTomuei. MpenmyLLecTBom 3To-
ro JOCTyna nepes TPaAULMOHHBIM ABAAETCA TO, YTO MPU €ro BbiNon-
HEHWU, BO-NEPBbIX, HE MOBPEXAAETCA MUMMYECKaA MYCKyaaTypa u,
BO-BTOPbIX, NOC/NEONEPALMOHHbIV pybeL, CKPbIT B BOSIOCUCTOM YacTu
ronoBbl. [JaHHbIV AOCTyn, obecneunBas LWMPOKMIA 0630p, No3BoNSET
n3bekatb GopMMpoBaHmMA rpybbix aedeKToB nepegHelt CTeHKU N06-
HoM nasyxu [8].

HecmoTpa Ha Kaxylleeca npevmyllectsa, BUKOpOHapHbIA Ao-
CTYN C OCTEOMNIacTUYecKon GPOHTOTOMMEN UMEET pAg, HeJoCTaTKoB. K

Puc. 7 KT 6osbHol P. yepes 200 nocne onepauyuu yoaneHus oCmeomel
hpoHmManbHol Nasyxu cnesa u 3ameleHusi KocmHo20 oeghekma Ma-
Mepuasnom U3 HUKenuda mumaHa 8 PaHeIX NAOCKOCMAX

the 8" day. Follow-up periods were between 1 month and 1 year.
Follow-up examinations were carried out 1 week, 1, 6 and 12
months after hospital discharge and then 2 times a year.

All the followed-up patients underwent serial CT scans of
the paranasal sinuses 6 months and 1 year after hospital dis-
charge to exclude recurrence of osteoma. No disease recurrence
was observed, and the aeration of the frontal sinus was pre-
served, providing evidence of the correctly chosen surgical tactics
for treating large osteomas.

The choice of available surgical approaches (external, endo-
scopic, and combined) for removing giant frontoethmoidal osteo-
mas depends on the size and location of the neoplasm [5].

Recently, bicoronal osteoplastic frontal sinusotomy has be-
come widely used for surgical removal of giant frontoethmoidal
osteomas. The advantage of this access over conventional meth-
ods is that the mimic muscles are not damaged, and the postop-
erative scars are hidden in the scalp avoiding visible facial scars.
In addition, this approach, providing a comprehensive view,
avoids the formation of gross defects in the anterior wall of the
frontal sinus [8].

Despite the apparent advantages, bicoronary access with
osteoplastic frontotomy has several disadvantages. These include
the duration of the operation, which can last up to 3 hours, while
traditional access can take 2 times less time. Another weak spot
to be considered is the involvement of other related specialists,
such as a maxillofacial surgeon or a neurosurgeon, who use this
approach more often, and the need for additional medical equip-
ment (reciprocating saw) [8].

Fig. 7 Different views of CT scan of the patient performed 1 year after
surgery for removal of the left frontal sinus osteoma and repair of the
bone defect with titanium nickelide mesh
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HUM MOXKHO OTHECTW [/IMTENbHOCTL OnepaLyu, KoTopas MOMKET npo-
[L0/KaTbCA A0 3-X YaCOB, B TO BPEMSA KaK TPAAMLMOHHBIN [OCTYN MOXKET
3aHATb B 2 pa3a MeHblle BpemeHu. [pyrum cnabbiM 3BEHOM MOXKHO
CuuTaTb NpUBAEUEHME APYTUX CMEXHbIX CMeuuanncToB, Hanpumep,
YEeNOCTHO-NIMLIEBOTO XMPYpra UAWU HeMpPOXMpYpra, KOTopble Yalle npu-
MEHSIOT 3TOT AOCTYN, U HEOOXOAUMOCTb B AOMNO/HUTENBHOM NpHobpe-
TEHUM MeAMLMHCKOro 060pyaoBaHNs (peumnnpoKkHas nuna) [8].

Mcnonb30BaHHbIM HaMU KOMBUHWPOBaHHBIN JocTyn obecneunn
nonHoe yaaneHune FMOP30, a 04HOMOMEHTHas PEKOHCTPYKLMA Aedek-
TOB /INLIEBOW CTEHKM NOBHOW Nasyxu MaTepuanom U3 HUKeIuaa TUTa-
Ha N03BONWA AOCTUYb YAO0BNETBOPUTE/bHBIX ICTETUYECKUX Pe3y/bTa-
TOB, BOCCTAaHOB/NIEHUA aHAaTOMUYECKMX CTPYKTYP M GYHKLMIA Nasyxu u
CBECTM Ha HET YNCAO0 PeLuanBoB 3aboneBaHms.

Cpesyn Ucnonb3yembiX UCKYCCTBEHHBIX MMMIAHTATOB B YesoBe-
YECKOM OpraHu3me Ha CErofHALIHUNA AeHb HUKeNUA, TUTaHa noKasan
cebf C NONOKWUTENbHOM CTOPOHbI. Ha OCHOBE HWKenuAa TUTaHa W3-
roTaB/ANBAIOTCA NOPUCTbIE MaTepuanbl, BUOCOBMECTUMOCTb KOTOPbIX
no3BonfeT AAUTENbHO GYHKLUMOHMPOBATL B OpraHn3me Yenoseka. B
CBA3M C POCTOM TKaH B NOPbl UMMNAHTATA, NOCNELHUI NPOYHO U CTa-
BUNBHO YAEPKMBAETCA B TKaHAX, 06eCneynBan HagExHYH0 GUKcaLmio.
XvMUYecKoe BO3LeNCTBME 31EMEHTOB HUKENMAA TUTaHA Ha TKaHU K-
BOrO OpraHW3ma no3BO/IAET UMM/IAHTATY, He OTTOprasch, 6e3 cybbek-
TUBHBIX OLLYLLEHMI cO34aTb eanHoe Lenoe [18, 19].

3AKNIOMEHUE

MpW MMraHTCKUX ocTeomax GpoHTO3TMOMAANbHOW 061acTu, co-
NPoBOXKAIEMbIX AeDEKTOM NINLEBOW CTEHKM NOBHOM Nasyxu, onpas-
[aH KOMOWMHMPOBAHHbIN AOCTYN, BKAKOYAOWMIA B cebsa nepegHuin
NIMLEBOV paspes B HafbPOBHOW 06/1acTM U TPAHCHA3a/IbHYHO SHAO-
BUAEOXMPYpruto. Bo nsbexaHne 6onblunx aedeKToB CTEHOK N06-
HOW Masyxu yaaneHue ruraHTCKUX OCTEOM }KenaTeslbHO NPOU3BOAMTD
GparmMeHTMpPoOBaHHbIM CNOCO6OM C MomoLLbio 6opmalumHbl. OfHO-
MOMEHTHasA PEKOHCTPYKUMA aedeKTa CTeHOK (POHTa/bHOM Masyxu
TUTaHOBbIM MaTepPUanom ABnAeTCA SGPEKTUBHBIM METOLOM B 3CTETU-
YECKOM U GYHKLIMOHAIbHOM OTHOLLIEHUAX.

The combined approach we used ensured the complete
removal of giant frontoethmoidal osteomas. In addition, the im-
mediate reconstruction of the anterior wall of the frontal sinus
by titanium nickelide mesh yielded satisfactory aesthetic results.
Furthermore, it restored normal sinus function by correcting the
anatomical structures with no tumour recurrence observed on
subsequent follow-ups.

Among the non-biological implant materials available to-
day, the success of titanium nickelide implants has been proven.
Mesh implants made of titanium nickelide possess high biocom-
patibility due to their resistance to corrosion from bodily fluids
and increased fatigue limit. These features allow the implants to
function in the body's tissues for a long time. Moreover, due to
tissue growth in the implant's pores, the latter is firmly and sta-
bly held in the tissues, providing reliable fixation. Furthermore,
bio-inertness, capacity for osseointegration, allows the implant to
integrate with bone without rejection, imperceptibly to the pa-
tient [18, 19].

CONCLUSION

A combined approach is preferred in giant frontoethmoidal
osteomas accompanied by the frontal sinus anterior wall post-
operative defect. The approach includes external frontal sinuso-
tomy and transnasal endoscopic surgery. Removing giant osteo-
mas by debulking using a drill is the treatment of choice to avoid
significant defects in the frontal sinus's walls. The immediate re-
construction of the anterior wall of the frontal sinus by titanium
mesh is an effective method to achieve both good functional and
aesthetic outcomes.
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Llenb: yaydweHne pesynbTaToB XMPYPruueckon Koppekunm GpyHKLMOHAIbHOM HEeCOCTOATENbHOCTM BepXHel KoHeyHocTv (PHBK) ¢ ncnoab3oBaHmem
JIOCKYTa Ha OCHOBE WMpOoYaiLeln MbiwLbl ciuHbI (LLIMC).

Matepuan n metogbl: PHBK nmena mecto y 76 NaumeHTOB NpU ULEMUYECKOW KOHTpaKType ®onbkmaHa (MK®) Taménoit ctenenn taxectu (57), noct-
TpaBMaTUYECKUX fedeKTax MArkux TkaHew (11) u 6paxmonnekcutax (8). U3 57 60bHbIx ¢ UKD B 30 HabntogeHUAX, HAPALY C TAXKENbIMU AereHepaTus-
HbIMM U3MEHEHUAMM MATKUX TKAHEW, COCYANCTO-HePBHbIX My4kos (CHIT) 1 cyxoxuaunii, umen mecto aAedeKT KOKHOro NOKpoBa. MocTTpaBMaTUYeckme
nedekTbl npeanneybs (11) 8 5 HabAOAEHMAX CONPOBOXKAANUCH NoBpexaeHuem CHI 1 cyxoxuauii. Mpu bpaxvoniekcutax NposBAeHUe U30MPOBaH-
HOrO MOBPEXKAEHMA KOKHO-MbILLIEYHOTO HEPBA MME/I0 MECTO Y 6, COYeTaHue NOBPEXAEHNUA ITOTO HepBa C BbinageHnem QyHKLMU Ny4eBOro Hepea —y
2 MauneHToB.

PesynbTatbl: nepemelLeHne nockyta LUMC B nosmumio AByr1aBoi MbllwLpl naeya 6bl10 ocylecTBneHo npu bpaxmonnekcute (8), a ceoboaHas ne-
pecasika TpaHcnAaHTaTa ocylecTaanach npu UKD (57) n aedektax NnoKpoBHbIX TKaHel npeanneybs (11). AKTMBHOe crubaHue npegnaedbs nocne
nepemeLleHna MbILUEYHOrO IOCKyTa OTMEYanoch Yepes 4 Heaenw, Toraa Kak nocae nepecagku TpaHcnaaHtata npu UK soccTaHoBaeHME GYHKLMM
3axBaTa KUCTW HauMHaNoCh B nNepBble 6 MecsALEB U YCMANBANOCh B TeueHue 1 roaa v bonee.

3aKnioueHue: ncnoib3osaHne nockyta LUMC npu xupypruyeckoit Koppekumum noctrpasmatmyeckot ®HBK no3Boinn0 BOCCTaHOBUTL YTPayeHHble
bYHKLMM rpyboro 3axeaTa KUCTU U crnbaHua npeannedba. ECav ana Mcnonb3oBaHUA Ha Npeanseybe BO3MOXKHA TONbKO cBOOOAHAA NepecasKa N0CKy-
Ta C OTHOCMTENbHO AANUTE/bHBIM NMEPUOAOM BOCCTaHOBAEHUA QYHKLIMM KOHEYHOCTH, TO Ha NaeYe nepemMeLLEéHHbIN BapuaHT nockyTa LUMC nossonset
B KpaTyaiLLuMe CPOKM LOCTUYb XKenaemoro GpyHKLMOHANbHOTO pe3y/ibTaTa.

Kniouesble cnoBa: 8epxHAA KOHEYHOCMb, 10CKYM wupoyaliuield Mblwybl CUHbI, KOHMPakmypa PonbKMaHa, MAZKOMKAHbIG Oehekm, bpaxuonaex-
cum.

Ana yutuposaHua: Manukos MX, Jasnatos AA, [IxkoHoHoB A/, Maxmaakynosa HA, Kapum-3age I, OamHaes BA. Ucnonb3oBaHWe NI0CKyTa LWMPOYaAlt-
LUEM MbILLLbI CMIUHbI NPY MOCTTPABMATUHECKON QYHKLMOHAIbHOM HECOCTOATENbHOCTM BEPXHEN KOHEYHOCTU. BecmHuK AsuyeHHbl. 2022;24(2):265-74. Available
from: https://doi.org/10.25005/2074-0581-2022-24-2-265-274

THE LATISSIMUS DORSI MUSCLE FLAP TRANSFER IN SURGICAL CORRECTION OF
POST-TRAUMATIC UPPER LIMB DYSFUNCTION

M.KH. MALIKOV'!, A.A. DAVLATOV'?, D.D. DZHONONOV?, N.A. MAKHMADKULOVA?, G.D. KARIM-ZADE',
B.A. ODINAEV!

1 Department of Surgical Diseases N 2 named after Academician N.U. Usmanov, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan
2 Department of Reconstructive and Plastic Microsurgery, Republican Scientific Center for Cardiovascular Surgery, Dushanbe, Republic of Tajikistan
3 Department of Topographic Anatomy and Operative Surgery, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

Objective: To improve the outcomes of surgical correction of upper limb dysfunction (ULD) using the latissimus dorsi flap (LDF).

Methods: ULD occurred in 76 patients with Volkmann's ischemic contracture (VIC), post-traumatic soft tissue defects, and brachial plexitis in 57, 11,
and 8 cases, respectively. Out of 57 patients with VIC, in 30 cases, a skin defect was observed along with severe degenerative changes in soft tissues,
neurovascular bundles (NVBs) and tendons. Post-traumatic forearm defects (n=11) in 5 cases were accompanied by damage to the NVBs and tendons.
In brachial plexitis, isolated injury to the musculocutaneous nerve occurred in 6 patients, and a combination of nerve lesions with radial nerve palsy
—in 2 patients.

Results: Transposition of LDF to the biceps brachii for the treatment of brachial plexitis, free muscle transplantation for the treatment of VIC and
forearm soft tissue defects were performed in 8, 57, and 11 cases, respectively. Active forearm flexion after the muscle flap transposition was noted
after 4 weeks. In contrast, after graft transplantation in VIC, the grip function restoration began after 6 months and improved within 1 year and beyond.
Conclusion: Using the LDF in surgical correction of post-traumatic ULD allowed restoring the lost functions of the crushing grip and forearm flexion.
For the forearm, only free flap transplantation with a relatively long period of limb function recovery is possible. In contrast, the traspositioned LDF to
the biceps allows achieving the desired functional outcomes in the shortest possible time.

Keywords: Upper limb, latissimus dorsi flap, Volkmann's contracture, soft-tissue defect, brachial plexitis.

For citation: Malikov MKh, Davlatov AA, Dzhononov DD, Makhmadkulova NA, Karim-Zade GD, Odinaev BA. Ispol'zovanie loskuta shirochayshey myshtsy
spiny pri posttravmaticheskoy funktsional'noy nesostoyatel'nosti verkhney konechnosti [The latissimus dorsi muscle flap transfer in surgical correction of post-
traumatic upper limb dysfunction]. Vestnik Avitsenny [Avicenna Bulletin]. 2022;24(2):265-74.Available from: https://doi.org/10.25005/2074-0581-2022-24-2-
265-274
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BBEAEHMUE

PocT yacToTbl TpaBM BepPXHEN KOHEYHOCTY B NOC/eLHNE AeCATH-
NeTUA CBA3AH C y4alLLleHNEM LOPOKHO-TPAHCNOPTHbIX MPOUCLIECTBUH,
3/1EKTPUYECKMX TPABM U LUIMPOKUM MCMONb30BAHNEM 3/EKTPUYECKMX
npnbopoB B 6bITy [1]. AHaNU3 IUTEPATYPbI NOCNEAHMX NIET NOKa3bIBa-
€T, YTO OTMEYEHHbIE BbiLLE MEXaHN3Mbl TPAaBMbI BEPXHEN KOHEYHOCTH
HOCAT COYETAHHbIN XapaKTep M HEPELAKO COMPOBOMKAATCA Pa3BUTH-
em obLWmpHOro TKaHeBoro fedekta [2, 3]. U3 cooblieHunit aBTopoB
CnepyeT, YTO YacToTa COMETAHHOW TPaBMbl BEPXHEW KOHEYHOCTM Ba-
pbupyeT ot 23 go 50% [4-6].

MocnencTemA coMETaHHOM TPaBMbI BEPXHEN KOHEYHOCTU UMEOT
camble pa3Hoobpa3Hble NPOABAEHMSA; NPU 3TOM C/I0XKHbIMM B NPOTrHO-
CTUYECKOM OTHOWeHUKM AsnatoTca UKD Taxénon cteneHu v ToTanb-
Hble BpaxnonnekcuTbl. MocnesHne NPUBOAAT K Pa3BUTUIO GUOPO3HO-
0 NEPEPONKAEHNA MbILULL, TAXKENBIM AEreHePaTUBHBIM U3MEHEHWAM
CHIM u, B KOHLE KoHLL0B, K PHBK [7-8].

Xupypruyeckaa KOppekumMa MOCTTPaBMaTUYecKon yHKUMO-
HaNbHOW HEeCOCTOATENIbHOCTM KUCTU ABAAETCA OAHOM M3 CHOMHbIX
npobsem PEKOHCTPYKTMBHOM MMKPOXMpYpPrMn. MHorve acnekTbl
[aHHOW Npobaembl Mo celt AeHb OCTAKOTCA HEPELLEHHbIMU U TPebyoT
[anbHENLWero NovcKa ONTUMasIbHbIX BAPUAHTOB PEKOHCTPYKLMM [9].

LLinpokoe BHeapeHWE B KAMHUYECKYIO MPAKTUKY MUKPOXMPYpP-
TMYECKMX METOAO0B [aN0 BO3MOXKHOCTb BbINOAHWUTL TPAHCMNO3ULMIO
1N cBODOAHYIO MepecagKy C0KHOCOCTaBHbIX TPAHCMIAHTATOB NpU
HenonpaBMMBbIX NMOBPEXKAEHWUAX HEPBHbIX CTBOIOB U MbILLL, BEPXHEN
KOHe4YHOCTW. biarogapsa Ucnonb30BaHWI0 METOAMK MUKPOXMPYPruye-
CKOW TPAHCM/IAHTaLMM TKaHel Ha BEPXHIOK KOHEYHOCTb, Y B0/IbLIMH-
CTBa OOPEYEHHbIX Ha MHBANMAM3ALMIO MOCTPAZABLIMX MOABMAACH
peanbHas BO3MOMHOCTb peabunmtauum 1 ynyylleHus Kadectsa WX
Xu3Hu [10-12].

MepBble YyNOMWHAHWUA OTHOCUTENbHO NMPUMEHEHWA NIOCKYTA HA
ocHoBe LUMC 6biin caenanbl ewgé B 1896 roay |. Tansini, ogHako
nepBsas cBo6OAHAA Nepecaska NOCKYTa Ha BEPXHIOK KOHEYHOCTb Npu
MK 6bina BbinonHeHa B 1978 rogy Manktelow RT n Mckee NH [13].

C Tex nop B /MTepaType NOABUIOCH MHOMECTBO COOBLUIEHMH,
IOe YKa3blBasoCb O MPUMEHEHMM IOCKYTa NpKU pPyoLOBbIX AedeKTax
BEPXHEW KOHEYHOCTU BCAIEACTBUE 31EKTPUYECKOM TpaBMbl, MKD, npu
AedekTax Weu, MMUa M NPoYMX y4acTkos Tena [14]. KoHo-Mbiley-
HbIV NOCKYT Ha ocHose LLUMC Haweén wupokoe npumeHeHWe nocne
pe3eKLMM ONyXoeit MOMOYHbIX Kenés, wew u rpyam (15, 16]. Umetot-
cA paboTbl, B KOTOPbIX YKa3blBaeTCA 0 CBOOOAHON nepecasKe TpaHc-
NNaHTaTa Moc/ie PeseKUMM CapKoM BepxHel KoHeuHoctu [17]. Mo
celi ieHb COBEPLUEHCTBYHOTCA TEXHUKA M CNOCOObI NOAHATUA IOCKYTa
LLIMC, a TaK:Ke BapuaHTbl ero UCNoNb30BaHNA B 3aBUCMMOCTM OT npe-
cneslyemoii Lienu pekoHCTPYKTUBHOM onepaumu [18].

LLENb UCCNEQOBAHUA

[oKa3aTb BO3MOMHOCTM TPAHCMNO3MUMOHHOM U cBOBOAHOM ne-
pecazik1 peMHHePBMPOBAHHOTO U PEBACKY/IAPU3MPOBAHHOIO IOCKYTa
LUMPOYANLLEN MbILWLbI CMUHBI MPWU MOCTTPAaBMATUYECKON (YyHKLMO-
Ha/IbHON HECOCTOATEIbHOCTM BEPXHEH KOHEYHOCTM.

MATEPUAN U METOAbI

3a nepwog ¢ 2000 no 2022 roabl B OTAENEHUN PEKOHCTPYKTUB-
HOW M NNACTMYECKON MMKPOXMPYPrumM PecnybanKaHCKOro HayyHoro
LieHTPa CepAeYHO-COCYANCTON XMpyprm 76 60/bHbIM Bbina BbINoA-
HeHa TpaHcnosuuma (8) u ceobogHaa nepecadka (68) nockyra LUMC
npv NOCNEACTBMAX TPABM BepxHen KoHedHocTW. Cpean naumeHToB
MY}KUMH 6b110 54 (71,1%), KeHwWwmH — 22 (28,9%). Bo3pacT naupeHToB
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INTRODUCTION

The increased frequency of injuries to the upper limb in re-
cent decades is associated with increased road traffic accidents
and electrical injuries due to the wide use of electrical appliances
and tools [1]. The literature review shows that the mechanisms
involved are combined and often accompanied by an extensive
tissue defect [2, 3]. The authors reported the combined traumatic
upper limb injury incidence as 23-50% [4-6].

Consequences of combined injury of the upper limb have
a wide variety of manifestations; at the same time, severe VIC
and total brachial plexus palsy (C5-T1) prognostically challenging
group of patients. The latter lead to muscle fibre degeneration,
severe degenerative changes in the NVBs, and, ultimately, ULD [7-
8].

Surgical correction of post-traumatic ULD is one of the most
challenging problems in reconstructive microsurgery. Many as-
pects of this problem remain unresolved and require a further
search for optimal reconstruction options [9].

The widespread introduction of microsurgical techniques
into clinical practice has made it possible to perform transposition
and free transplantation of composite grafts in case of irrepara-
ble damage to the nerve trunks and muscles of the upper limb.
The use of the microsurgical technique in tissue transplantation
on the upper limb made it possible for most patients previously
doomed to disability to have a real opportunity for rehabilitation
and improvement of their quality of life [10-12].

The LDF was used first by Ignio Tansini in 1896. However, the
first free muscle transplantation for VIC was performed in 1978 by
Manktelow RT and McKee NH [13].

Since then, there have been numerous reports on the use
of a flap for correction of upper limb scar defects due to electrical
injury, VIC, as well as for defects in the neck, face, and other parts
of the body [14]. Furthermore, a musculocutaneous LDF has
found wide application after resection of tumours of the mamma-
ry glands, neck, and chest [15, 16]. In addition, some authors re-
port on using musculocutaneous LDF after resectioning the sarco-
ma of the upper limb [17]. Over time, the technique and lifting of
the LDF have been improved. Moreover, the clinical applications
depending on the task of the reconstructive operation are being
vigorously studied [18].

PURPOSE OF THE STUDY

To demonstrate the application of transposition and free
flap transferring of the reinnervated and revascularized latissimus
dorsi muscle flap in post-traumatic upper limb dysfunction.

METHODS

Between 2000 and 2022, 76 patients with the sequelae of
upper limb injury underwent LDF free flap transferring (n=68) and
transposition (n=8) at the Department of Reconstructive and Plas-
tic Microsurgery, Republican Scientific Center for Cardiovascular
Surgery, Dushanbe, Republic of Tajikistan. Among the patients,
there were 54 (71.1%) men and 22 (28.9%) women. The patients'
ages ranged from 5 to 49 years, with a mean age of 20.1+8.3
years, while there were 24 children under 18 (31.6%). Right and
left-sided injuries to the upper limb structures occurred in 34
(44.7%) and 42 (55.3%) patients, respectively. The table below
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Bapbuposan ¢ 5 fo 49 ner, coctasus B cpegHem 20,118,3 roaa; npu
3TOM peTelt B Bo3pacTe 40 18 net 6bin0 24 (31,6%). MospexaeHue
CTPYKTYp NpaBoil BepXHEN KOHEeYHOCTU umeno mecto y 34 (44,7%),
nesoii —y 42 (55,3%) naupeHToB. B Tabn. npescTaBaeHbl NaTonornye-
CKME COCTOAHMA, NP KOTOPbIX Bbl1 Mcnonb3oBaH NockyT LUMC.

M3 obuwero yvcna naumeHtoB ¢ UKD y 30 noctpagaBlumx Ta-
Enbim fereHepatnsHbIM ndmeHeHnAam CHIT 1 cyXoXunbHO-mbiLey-
HOro annapaTa KOHEYHOCTW COMyTCTBOBaAW MPOTAXKEHHblE AedeKTbl
KOMHOIO MOKPOBa NepesHel NMoBEePXHOCTU Mpesnaeyba NaoLablo
oT 45 cm? 1o 256 cm?, KoTopble B cpegHem cocTasuam 146,8+0,4 cv?.
Mpu 3TOM, Pa3mepbl UCMONb30BaHHbIX JIOCKYTOB BapbUpoBaau oT 5x9
cm go 25x12,5 cm.

Cpeay 11 naupeHToB € NOCTTPABMATUYECKUM AEPEKTOM KOXKM
N MATKUX TKaHEeN Npeanneyba KAMHUYECKMe NPoABAEHUA NoBpexae-
HWUS CPEAMHHOIO HEepBa, CYXOXMAMWI crubaTenei nanbLes, Ny4yeBom
apTepumn UMeNn MecTo y 2, a NPU3HaAKM COYETAHHOTO MOBPeXAeHMA
CPEeAMHHOTO W JIOKTEBOTO HEPBOB, CYXOXUAUMN crubateneit KUCTU K
nanbLes, IOKTEBON apTepum —y 3 NauueHTOB. PybLIOBO-M3MEHEHHbI
KOMHbII MOKPOB Npeanieybs C NOBPEXAEHNEM NOANEKALLMX aHATO-
MUYECKMX CTPYKTYP ABMACA NPUYMHON Pa3BUTUA adyHKLMOHANbHOM
Kuctv (puc. 1).

Mpu 6paxuonnekcutax (n=8) B 6 c/y4asnx UMENO MeCTO U30/U-
poBaHHOE BbiNageHue QyHKLMM ABYINABOM MbILLbI naeva (puc. 2),
M3 YKCNa KOTOPbIX aTPOGMA AENbTOBUAHOM MbILLULbI BCAEACTBME MO-
BpexaeHusa n. axillaris ormeyanacs B 2 HabatoaeHuax (puc. 3).

Y 2 ocTanbHbIX MAUWMEHTOB 3TOM TPynnbl MMeAW MecTo Mo-
BpexaeHune n. musculocutaneus (puc. 4) 1 HEBO3MOXKHOCTb pa3rnba-
HWA KUCTW M NanbLes M3-3a TpaBmbl n. radialis Ha ypoBHe BTOPUYHDBIX
CTBO/IOB M/1IEYEBOrO CNAETEHUS (pUc. 5).

XapaKTep nospexAeHUs HePBHbIX CTBOJIOB U COCYA0B BEpPXHEN
KOHEYHOCTU Onpeaensnca MeToAaMu  3NeKTpoHelpomuorpadum
(3HM) 1 ynbTpassykosoit gonnneporpadum (Y3Ar). B page cnyyaes,
B CBAA3M C TAXKECTbIO U NPOTAXKEHHOCTLIO AedeKTa NOKPOBHbIX TKAHEN,
£19 BbIOOpa AOHOPCKOM apTepum Npu nepecaske cBO60AHOM MbILLLbI
6blna BbINOAHEHA aHrMorpadus.

[inA oueHKM GYHKLMOHANbHBIX Pe3y/IbTaTOB KPUTEPUEM CITYKN-
Na cTeneHb COKPALLEHWUs MbILLbI: NPU NPOU3BOSILHOM COKpPALLEHUU
MbILLbI 6€3 aKTUBHOFO CrMbaHWA NanbLes (Npu nepecasike Ha npes-
nneybe) v 6e3 akTMBHOro crmbaHms npeannedbs (Mpy nNepemele-
HUW Ha Ne40) Pe3ynbTaT CYUTANCA OTPULATENbHBIM; NMPU aKTUBHOM
crnbaHum nanbues (nepecagka nockyta LUMC Ha npeanneybe) nam
aKTUBHOM CrubaHuv npeanneybs (nepemelerne nockyta LUMC Ha
nJe4o) pe3ynsrat 6bia NPU3HAH KaK YLOBAETBOPUTE/NbHbIN; aKTUBHOE
crbaHue NasbLEB KUCTU C NPEOAONEHUEM CONPOTUBAEHUSA (Nepecas-
Ka nockyTa LUMC Ha npegnneybe) nnm akTMBHOE crnbaHme npegnne-
Ybfl C NPEOAONEHNEM CONPOTUBEHMA (NepemeLLeHne nockyTa LLIMC
Ha Nneyo) CBMAETENLCTBOBANM O XOPOLUEM pesy/ibTaTe.

CraTcTnyeckan 0bpaboTKa pesynbTaToB MPOBOAMNACH C WUC-
nonb3oBaHWem nporpammsl Statistica 10.0 (StatSoft Inc., USA). Bbi-
No/HEeHa onucaTeNbHasn CTaTUCTKKA, MPU STOM KOMYECTBEHHbIE BENU-
UMHbI ONUCaHbI B BUAE CPEAHETO 3HAYEHMA U CTAaHAAPTHOM OLWMOKY, a
KauecTBEHHbIE BE/IMYMHbI MPEACTAB/EHbI B BUAE abCOMOTHBIX 3HaYe-
HWi 1 gonei (%).

Tabnuya PasHosudHocmu namonoauu gepxHell KOHeYHOCMU

presents the pathological conditions in which the LDF was used.

Of the total number of VIC patients, severe degenerative
changes in the NVBs and the tendon-muscular system of the up-
per limb accompanied by extended anterior forearm skin defects
were observed in 30 cases. The defect areas ranged from 45 cm?
to 256 cm?, with a mean area of 146.8+0.4 cm?. At the same time,
the flap sizes used ranged from 5x9 cm to 25x12.5 cm.

Among 11 patients with post-traumatic forearm defects of
the skin and soft tissues, the symptoms of a median nerve inju-
ry, flexor tendons, and radial artery were observed in 2 patients.
At the same time, signs of combined median-ulnar nerve inju-
ries, injuries of the flexor tendons of the hand and fingers, and
ulnar artery injuries were observed in 3 patients. In addition,
the scar-changed forearm skin with damage to the deeper an-
atomical structures resulted in a functional deficit of the hand
(Fig. 1).

In brachial plexitis (n=8), in 6 cases, there was an isolated
loss of biceps brachii muscle function (Fig. 2), of which atrophy
of the deltoid due to axillary nerve injury was noted in 2 cases
(Fig. 3).

Other patients in this group (n=2) were unable to flex the
forearm at the elbow due to an injury to the musculocutaneous
nerve (Fig. 4) in 1 case. And another patient was unable to extend
the wrists and fingers due to radial nerve injury of the brachial
plexus at the level of the cords (Fig. 5).

The injury to the nerve trunks and vessels of the upper limb
was detected by electroneuromyography (ENMG) and Doppler
ultrasonography (US). In some cases, due to severe soft tissue
defects, angiography was performed to select a donor artery for
free muscle transplantation.

To evaluate the functional results, muscle contraction re-
sults were interpreted as follows: voluntary muscle contraction
without active fingers flexion (in LDF transfer to the forearm) or

Puc. 1 flechekm mszkux mraHeli npedonseyes

Fig. 1 Soft tissue defect of the forearm

Table Post-traumatic pathological conditions upper limb in which
the LDF was used expressed in absolute numbers (n) and percentage (%)

Natonorusa / Pathological condition KonuuectBo 60bHbIX N %

Mwemuyeckan KoHTpakTypa PonbkmaHa / Volkmann's ischemic contracture 57 75.0
MsrkoTKaHble aedeKTbl npeanaedbsa u Kuctu / Soft tissue defects of the hand and forearm 11 14.4
MocTTpaBmaTtuyeckue bpaxmonaekcutsl / Posttraumatic brachial plexitis 8 10.6
Wroro / Total 76 100
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Puc. 2 Ampocpus mbiwy, nneveso2o nosca Puc. 3 BuinadeHue gyHKyuuU 08y2n1a80l Mbluiybl

Fig. 2 Shoulder girdle muscle atrophy Fig. 3 Loss of biceps function

Puc. 4 Hego3MoMHOCMb GKMUBHO20 C2ubaHUs npednsieyss Puc. 5 Hego3moxHoCMb pasaubaHus Kucmu u nanbyes

Fig. 4 Inability to flex the forearm at the elbow Fig. 5 Inability to extend the wrist and fingers

Puc. 6 Omcymcmeue nposodumocmu no cpeduHHOMY U fokmesomy  Puc. 7 Omcymcemaue KoHmpacmuposaHus cocydos npednsiedss
Hepeam

Fig. 6 Median and ulnar nerve conduction study. The conduction block  Fig. 7 Upper extremity angiography. Forearm vessels are not contrasted
in the median and ulnar nerves
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PE3YNIbTATbI U UX OBCYXXAEHUE

CornacHo NPUHATbIM NpuHUMnam npu UKD TaAxEnon ctenerwm,
nepecasika MblLLEYHOro TpaHCN1aHTaTa B 57 HabatogeHuax 6biaa ocy-
LecTB/eHa BTOPbIM 3TanoMm, nocae NpesBapuTeNbHO BbIMOJHEHHDBIX
PEKOHCTPYKLMI NOBPEXKAEHHbIX CTPYKTYp. Mpu 3TOM onpeaeneHue
COCTOSIHUA [OHOPCKMX HEPBOB M COCYZOB MMENO 0coboe 3HaueHue
[ANA OCYLLECTBNIEHMA OKOHYATENbHOrO 3Tana onepauuu. MNaaHMpoBa-
HWE Nepecasku MbILEYHOrO TPAHCMIaHTaTa Ha GOoHe NPOTAKEHHOTO
pybLoBOro NpoLecca KOXKHOrO NOKPOBa C HeOBPaTUMbIMK AereHepa-
TUBHbIMW U3MEHEHWAMM CTPYKTYP Npeanieybs B OCHOBHOM 3aBMCENO
OT AaHHbIX IHMT (puc. 6), Y3l u aHrnorpadum KoHeuHoct (puc. 7).

Bonee 61aronony4yHbIMK B NNaHE BOCCTAHOBAEHWUS afleKBaTHOM
GYHKLMM KOHEYHOCTM ABUIUCH C/lyYan TPaBMaTUYECKOTo AedeKTa no-
KPOBHbIX TKaHel (11) n 6paxnonnekcuTos (8). B 6onblumMHCTBE Cyya-
eB (15) nocTpagaslmm bbina NPeanpPUHATa 04HO3TaNHasA onepauus,
0[HAKO M3-3a COYETAHHOTO XapaKTepa NoBPeXAeHMA 4 naumeHTam c
AedeKTom TKaHel npegnaedbs (2) n 6paxmonnekcutom (2) onepauus
6blna pasgeneHa Ha aga stana (puc. 8, 9).

15 601bHbIM OMepaLym BbINOAHEHb! B 0AMH 3Tan. Tak, npu ae-
beKTe MArKUX TKaHel npeanaedba (n=9) 06bEM onepauum 3akntoYan-
€A B BbINOJIHEHUM AEKOMMNPECCUM HEPBHBbIX CTBO/IOB, CYXOMMUAMIA 1 Ne-
pecaaKe BaCKyNAPU3MPOBAHHOTO KOXHO-MbILEYHOrO TPaHCMAaHTaTa.
Mpu GpaxmonneKkcuTe ¢ U30AMPOBAHHbLIM BbiNageHuem QyHKLMM ABY-
N1aBOM MbIlWLbl Naeva (n=6) BbINONHANOCL NEpemMelleHne NOCKyTa
LWMC B no3uupmio ynomaHyToi mMbiwupl (puc. 10). HekoTopble aBTOpbI

Puc. 8 llepemeujeHue Mbile4HO20 /10CKYMa 8 no3uyuto 08yenagoli
MbIWUb!

Fig. 8 Muscle flap transfer to the biceps

active forearm flexion (in LDF transfer to the biceps) were con-
sidered poor results; active fingers flexion (in LDF transfer to the
forearm) or active forearm flexion (in LDF transfer to the biceps),
were considered satisfactory results; active fingers flexion against
resistance (in LDF transfer to the forearm) or active forearm flex-
ion against resistance (in LDF transfer to the biceps) indicated a
good result.

Statistical analysis was done using the Statistica 10.0 pro-
gram (StatSoft Inc., Tulsa, OK, USA). Descriptive statistics were
used, with quantitative variables expressed as meanststandard
deviation (SD) and categorical variables described in absolute
numbers (n) and percentages (%).

RESULTS AND DISCUSSION

According to the accepted protocols of severe VIC treat-
ment, in 57 cases, muscle graft transferring was carried out as the
second stage after the repair of damaged structures. In this case,
determining the state of donor nerves and vessels was essential
for the final stage of the reconstruction. The muscle graft trans-
plantation in the presence of extended scarring of the skin and
irreversible damage to the forearm soft tissues mainly depended
on the results of ENMG (Fig. 6), Doppler US and upper extremity
angiography (Fig. 7).

The conduction block in the median and ulnar nerves
Forearm vessels are not contrasted

Puc. 9 CyxomUnbHO-MbILUEYHAA MPAHCNO3UYUS NPU NoBperOeHuu n.
radialis

Fig. 9 Tendon-muscle transposition in case of radial nerve injury

Puc. 10 Mobunusayus nockyma LLIMC

Fig. 10 LDF transferring

More promising in restoring adequate limb function were
cases of post-traumatic soft tissue defects (n=11) and brachial
plexitis (n=8). In most cases (n=15), the patients underwent a sin-
gle-stage surgery. However, due to the combined injury, in 4 pa-
tients with forearm soft tissue defects (2) and brachial plexitis (2),
the reconstruction was divided into two stages (Fig. 8, 9).

15 patients were operated on in a single stage. Thus, in the
case of the forearm soft tissue defect (n=9), the reconstruction
included nerve trunk and tendons decompression and trans-

269



Malikov MKh et al Latissimus dorsi muscle flap

AVICENNA BULLETIN
Vol 24 * No 2 % 2022

C 3TOM LeNbio MPOM3BOAAT TPAHCMO3ULMIO TPANELMeBNAHON MbILULLbI
[19], opyrue ke npeanoyTeEHME OTAAMOT IOCKYTY HAa OCHOBE TPEXI/a-
BOW MblILULLbI Maeva [20].

Mpw M3yyeHnmn pesynstatos neyeHns UKD 6bino BbIABAEHO, YTO
nepseble NPOM3BO/IbHbIE COKPALLEHNS NEPECaKeHHOM MblLULLbI NOABM-
NNCb B CPOKM OT 4 10 6 MecALeB NOcne onepaumu, HO afgeKBaTHoe
GYHKLMOHMPOBAHME MbILWLBI C BOCCTAHOBEHUEM QYHKLMM 3axBaTa
6b1710 3aPETUCTPMPOBAHO INLLL B CPOKM OT OAHOTO roga v bonee (puc.
11). Yepes 1,5 roga nocne nepecasku ApuratenbHas QyHKUUSA KUCTU
BapbMpoBana B rpagauum M3-M4 [21].

M3 Bcex cayvaes cBOOOAHOM TpaHCMAAHTaLMKU Mblwl, npy UK
(n=57) B ABYX HabntoaeHWUAX Hamu Bbla NOMYYEH OTPULATENbHDIN pe-
3y/IbTaT, YTo cocTaBuno 3,5%. Y aTux 60/1bHbIX OTMeYanoch cnaboe
COKpALLEeHME NepecaXkeHHON MbIWLpl, YTO HE NMO3BOAANO UM OCyLLe-
CTBUTb QYHKUMIO rpyboro 3axsata. MpuunHOM c1aboro CoKpalleHns
MbILULLbI Mbl CYUTaEM HEAOCTATOUHYIO PEMHHEPBALMIO NEPECAKEHHOW
MbILULLbI, BCNEACTBME NIOXOW pPereHepaLmm HEPBHbIX aKCOHOB, 0 YEM
Mbl coobLwanu paxee [22].

MepBble NPU3HAKM COKPALLEHMA NepeMeLLEHHOW MbILLbl Npu
bpaxuonnekcuTe HabaloAAAMCL CNYCTA MECAL, NOCae NepemMeLLeHuns,
YAOBNETBOPUTENIbHOE CTMbaHME MpeansieYybs OTMeYanoch yepes 3
mecsaua (puc. 12). M3 gByx NauMeHTOB 3TOM rPynnbl, KOTOPbIM ObINO
OCYLLECTB/IEHA CYXOXKM/IbHO-MbILLEYHAN TPAHCNO3MLUMSA, B O4HOM Ha-
61104eHMN OTMEYANOCh YA0BNETBOPUTENbHOE BOCCTAHOBNEHME Pas3-

Puc. 12 BoccmaHosneHue 06véma d8uxeHuli 8 T0KMegom cycmase

Fig. 12 Restoration of elbow range of motion
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plantation of a vascularized musculoskeletal graft. In the case of
brachial plexitis with isolated loss of function of the biceps (n=6),
the LDF was transferred to the biceps (Fig. 10). For this purpose,
some authors perform transposition of the trapezius muscle [19].
In contrast, others prefer a triceps muscle flap [20].

When studying the results of VIC treatment, it was found
that the voluntary muscle contraction of the transplanted muscle
appeared between 4 and 6 months after surgery. However, prop-
er muscle functioning with the restoration of the grip function
was observed only in a year or more (Fig. 11). Moreover, 1.5 years
after transplantation, patients regained functional hand motor
recovery of M3-M4 grades [21].

Of all cases of free muscle transplantation for VIC treatment
(n=57), we obtained a poor result in 2 cases (3.5%). In these pa-
tients, weak contractions of the transplanted muscle were not-
ed, affecting the crushing grip. In our opinion, the cause of weak
muscle contraction is incomplete reinnervation of the transplant-
ed muscle due to limited axonal regeneration, which we reported
earlier [22].

At first, transferred muscle contractions in brachial plexitis
were observed a month after the transplantation, and good el-
bow flexion was noted after 3 months (Fig. 12). Of the 2 patients
in this group who underwent tendon-muscle transposition, in
1 patient, a satisfactory extension thumb and wrist was noted.
However, the extension in fingers 1I-V was limited (Fig. 13).

Despite this, active forearm flexion and thumb and wrist ex-
tension contributed to pinch strength recovery (Fig. 14), making
it possible for patients to self-care and adapt to the social envi-
ronment.

Various options for LDF transposition allowed us, in most
cases, to achieve satisfactory functional and aesthetic outcomes
in the remote postoperative period. At the same time, the im-
provement in the handgrip strength in combined traumatic upper
limb injury was achieved in some cases by repair of injured nerve
trunks and tendon-muscle transposition.

Good functional results in a combination of soft tissue de-
fects with NVBs and tendons injury are achieved by performing

Puc. 11 BoccmaHosneHue hyHKUUU 30X8ama KUcmu

Fig. 11 Handgrip recovery

Puc. 13 BoccmaHosneHue pazaubaHusd 606wo20 nanbya u Kucmu

Fig. 13 Thumb and wrist extension recovery
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rmMbaHmMa KUCTW 1 BONbLLIOTO NanblLia, 0OAHAKo pasrnbaxue II-V nanbues
6b1710 He B NONHOM 06BbEMe (puc. 13).

HecmoTps Ha 370, akTMBHbIE crnbaHme npeanseybs, pasrubaHue
60NbLIOrO MasfbLA M KUCTM cnocobcTBoBanM afeKksaTHomy obecne-
YeHuo GYHKLMKM TOHKOrO 3axBaTa (puc. 14), 4To fano BO3MOXKHOCTb
naupeHTam CaMooBCaYKMBAHMA U afanTaLMy B COLMANbHOM cpeae.

Mcnonb3oBaHWe pas/iMuHbIX BapMaHTOB TPAHCMO3ULMK M ne-
pecasku NOCcKyTa Ha ocHose LLIMC no3soanio Ham B 60bLUMHCTBE
CNly4YaeB B OTAANEHHBIX CPOKAX NOCNE onepaLyuu NoayyuTh yaoB/eT-
BOpUTE/IbHbIE QYHKLMOHA/IbHBIE U 3CTETUYECKME pe3ynbTaTbl. Mpu
3TOM yAyylleHne GYHKLMM 3aXBaTa KMCTU NPU COYETAHHOM MOBPEK-
[EHUM KOHEYHOCTU B pAZE C/ly4aeB AOCTUMANIOCh KaK PEKOHCTPYKLM-
el NOBPEXKAEHHBIX HEPBHBIX CTBO/IOB, TaK U CYXOMMU/IbHO-MbILLEYHOW
TpaHCno3unumen.

OnTManbHble GYHKLMOHA/bHbIE PE3y/bTaTbl NPU CTOb COXK-
HOM maTonoruu, Korga nospexaeHuto CHIM 1 cyxoxuauii conyTcTey-
eT gedeKT MArKUX TKaHeW, JOCTUTaloTCA BbINOJIHEHUEM C/IOMKHbBIX U,
MOPO, MHOTO3TaMHbIX PEKOHCTPYKLMIA. Bbibop 04epénHOCTH 3Tanos
onepawmu ABNAETCA TPYAHOM 3aa4ei, KOTopPas 3aBUCUT OT UCXOAHOW
CTEMNEHM TAXKECTM NOBPEXKAEHUA U NPEBANMPOBAHNA BUAA NATONOTUN
[23].

M3BeCTHO, YTO BbINONHEHWE OMEpaLMK B OAMH 3Tan AAéT nydy-
lMe pesynbTaTbl, NMPU 3TOM CPOKM peabuauTaumMu COKpaLLatoTcs,
OfHaKO B psae cayvaeB HebGNAronpuATHbIE MECTHble YCI0BUA U3-3a
NPOTAKEHHOTO AedeKTa KOXKHOro NOKPOBa MOrYT CBECTU HA HET pe-
3yNbTaThl PEKOHCTPYKLMK CHIT v cyxoxmanii [24].

Py6uoBas komnpeccus CHIT U CyXOXKUNbHO-MbILWEYHOTO anna-
paTa 6e3 HapyLleHUA UX LLeSIOCTHOCTU HEPEAKO NO3BONAET BbINONHUTD
OZIHO3TaMHy onepaumio [22]. Mpu 3ToM JOCTUKEHUE YAOBNETBOPH-
TeNbHbIX QYHKLMOHANbHbIX Pe3y/bTaTOB PEKOHCTPYKLMM BNAOTHYHO
3aBWCUT OT afEKBATHO KPOBOCHADKAaeMOro /10Ka, a nepecasKa CBo-
604HOr0 KOMNNEKCa TKaHEeN NepPBbIM 3TANOM, B TAKMX CyYasX, CYUTa-
€TCA ONTUMA/IbHO BbIOPAHHOW TaKTUKOW [25].

3AKNIOYEHUE

Takum 06pa3om, XMpypPruyeckoe neyeHne nocTpasasLumx ¢ no-
CTTpaBMaTUYECKOW GYHKLMOHANBbHOM HECOCTOATENIbHOCTBIO BEPXHEN
KOHEYHOCTM MO Ccelt AeHb OCTAETCA OAHOW M3 CNOXKHbIX M 40 KOHLA
HepeLweéHHbIX NPob1em COBPEMEHHOM PEKOHCTPYKTUBHON MUKPOXU-
pypruun. OueHKa UCXOAHOM CTeNeHN TAKECTU NOBPEXAEHUA CTPYKTYP
KOHEYHOCTU B/AMAET Ha BbIOOP METoAa onepauuu, a ONTUMasbHble
OYHKUMOHaNbHbIe pe3y/ibTaTbl HEPEeAKO AOCTUralTCA B pe3ynbTa-
T€ MHOTO3TarHbIX M CNOXKHbIX BUAOB PEKOHCTPYKLUMKU. OuepéaHocTb
3TanoB onepaumn B0 MHOTOM 3aBUCUT OT XapaKTepa NoBpexaeH A 1
NpeBasMpOBaHMA BUAA NATONOTMKW. BOoCCTaHOBNEHME aKTUBHOTO Cru-
6aHMA npeannedbs M GYHKLUMM 3axBaTa KUCTW, B LLEENIOM, NO3BONAET
NnocTpaZaBLUMM afanTMPOBaTbCA B ObITOBOW M MPOU3BOACTBEHHOM
cpese W, TeM CaMbiM, YNYYLLWUTb KAUECTBO MX XKU3HU.

combined and sometimes multistage reconstructions. However,
the optimal sequence of surgical repair remains to be further elu-
cidated and depends upon the severity of the initial injury and
predominant pathological process [23].

It is known that the repair performed in a single stage gives
the best results while the rehabilitation period is shortened.
However, in some cases, an unfavourable local milieu due to ex-
tensive skin loss can nullify the effects of NVBs and tendons re-
construction [24].

Cicatricial compression of the NVBs and the tendon-muscu-
lar system, with their intact integrity, often allows for performing
a single-stage operation [22]. At the same time, achieving satis-
factory functional reconstruction results depends on the availabil-
ity of an adequately blood-supplied bed. Furthermore, transplan-
tation of free composite grafts as the first stage is a treatment of
choice in such cases [25].

CONCLUSION

Thus, the surgical correction of upper limb dysfunction
remains one of the most complicated and unresolved issues of
modern reconstructive microsurgery. Assessment of the severi-
ty of initial damage to the structures of the limb influence the
surgical choice and good functional results are often achieved by
multistage and combined reconstruction. The optimal sequence
of surgical repair remains to be further elucidated and depends
upon the severity of the initial injury and the predominant patho-
logical process. Restoration of active forearm flexion and hand-
grip strength allows the patients to better adapt to the domestic
and industrial environment and improve their quality of life.

Puc. 14 BoccmaHossieHue moHKux 8udos 3axeama

Fig. 14 Pinch strength recovery
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TEPATOMA ITOAKEAY AOUHOM >KEAE3BI

AJL. MYPOAOB

Pecrry6.AmKaHCKIT OHKOAOTYIECKII HayuHbi HeHTp, Ayinante, Pecrrybanka Taaxukucran

TepaToma nogskenyaouHou xenesbl (TMNHK) BcTpeyaetcs oueHb peako. OCHOBHbIM METOZLOM NIeYEeHWsA 3peNoii TepaToMbl ABNAETCA PaavKanbHoe one-
paTMBHOE BMeLaTenbCTBO. B cTaTbe npeacTasneH cayyait TIXK y naumenTa 3 net. AMarHos Tepatombl Gbin NOCTaBAEH 40 ONepauum Ha OCHOBaHMM
3aKnoueHuns KT ¢ BHYTPUBEHHBIM KOHTPACTMPOBAHWEM, MPU KOTOPOW BbIN0 BbIABAEHO, YTO 06LLan NeYEHOUYHas 1 Cene3éHOYHan apTepum NPoOXoaaT
yepes CTeHKM OMyxonu. NHTpaonepaumoHHan peBn3mna NoaTBEPANAA AaHHble KT, B CBA3W Yyem 6biia BbINOJHEHA KOPMOPOKAy4aNbHan Pe3eKLMa noa-
YKeNYL0UHOM ¥enesbl ¢ pesekLmeit ypesHoro cTeosa (moanduumposaHHas onepauusa Appleby) ana goctuxkerus RO pesekuuu. NMpu 3Tom apTepuanb-
HOE KPOBOCHABKEHWE NeYeHn OCYLLECTBAAIOCH 3a CHET BEPXHEN BpbixeeuHON apTepun Yepes naHKpeaToAyoqeHanbHble apkagpl 1, Aasnee, yepes
racTpozyofeHanbHyto apTeputo. MocneonepauyoHHbIi nepuog NpoTekan rMasko. MauneHT 6bia BbiNUCaH HAa BOCbMble CYTKM B YA0BNETBOPUTEIbHOM
COCTOAHMM.

KnioueBble cnoBa: mepamoma, 3penas mepamoma, nooxenydoyHas iesnesa, KoPnopoKayoanbHAs pe3eKyus, YpesHoili cmeon.

Ona uumtuposaHua: Myposos AWM. Tepatoma MOAMKENYAOUHOM »enesbl. BecmHuk AsuyeHHol. 2022;24(2):275-81. Available from: https://doi.
org/10.25005/2074-0581-2022-24-2-275-281

TERATOMA OF THE PANCREAS

A.I. MURODOV

Republican Scientific Oncology Center, Dushanbe, Republic of Tajikistan

Pancreatic teratoma is an infrequent entity. Only a few cases have been reported in the world literature. The primary treatment for mature teratomais
radical surgery. The article presents a case of pancreatic teratoma in a 3-year-old patient. Teratoma was diagnosed preoperatively with an intravenous
contrast-enhanced CT scan, which revealed that the common hepatic and splenic arteries enter the tumour walls. Intraoperative revision confirmed
the CT data, and corporocaudal pancreatectomy with celiac axis resection (modified Appleby procedure) was performed to achieve RO resection. In
this case, the blood supply to the liver and stomach was derived from the superior mesenteric artery via the pancreaticoduodenal arcades and then
through the gastroduodenal artery. The postoperative period was uneventful. The patient was discharged on the eighth day in satisfactory condition.
Keywords: Teratoma, mature teratoma, pancreas, corporocaudal resection, celiac trunk.

For citation: Murodov Al. Teratoma podzheludochnoy zhelezy [Teratoma of the pancreas]. Vestnik Avitsenny [Avicenna Bulletin]. 2022;24(2):275-81.Available
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BBEAEHMUE

3penas TepaTomMa OTHOCMTCA K rpynne A06pOKayecTBeHHbIX
HOBOO6PA30BaHMI M3 IMBPUOHANBHBIX KAETOK M Yalle BCero BCTpe-
yaeTcs B TKaHAX roHag. Onyxonb 06bIYHO COAEPHMT 2 UM 3 XOPOLLO
AnddepeHLMPOBaHHbIX 3/IEMEHTA SHAO-, SKTO- U ME30AEPMasbHOMo
npoucxoxaeHua [1]. dKcTparoHagHble TePaTOMbl, OCOBEHHO NaHK-
peaTnyeckune, BCTpeYaloTca KpaiiHe peako [2]. B HacToswee Bpema
B /IMTEPATYpPe ONUCaHbl EAMHUYHbIE CIy4an TEPATOMbI MOAMKENYL0Y-
HOM ene3bl (TMXK). YuuTbiBan eé pesKyto BCTPEYaeMoCTb, NPUBOSAMM
K/MHWYecKoe HabloAeHMe NaLmMeHTa ¢ JaHHOM naTonorueit.

KnuHunueckoe HabnwopeHue

MaumeHT M., 3 roga, NOCTyNuA B AETCKOE OHKONOTMYECKoe OT-
fJeneHvie Pecny6/IMKaHCKOrO OHKOMOTMYECKOTO0 Hay4yHOro LeHTpa
21.09.2020 roza. Co cnos poautener BbIACHWNOCbL, 4To ¢ MapTa 2020
rosa pebéHok anosanca Ha 60au, UCKOMPOPT M BbIbyXaHue ne-
pefHei BPIOWHOM CTEHKM B 3NWUracTpanbHOW obnactu. B noaukau-
HUKE N0 MECTYy XKuTenbcTBa Npu Y3 opraHos B6proWwHOM NofocT1 B
BEPXHEM 3Tae HPIOLLHOM NOA0CTU BbII0 BbIABAEHO ONYXOEBUAHOE
06pa3oBaHMe C KUCTO3HbIM KOMMOHEHTOM. 1 [ONONHUTENIbHOMO
obcnenoBaHUA 1 neyeHus naumeHT bbln HanpasaeH B PecnybankaH-
CKMIN OHKOMIOTUYECKMIA HayyHbIi LeHTP. Bo Bpemsa rocnutanvsauum
cocTosHue 6onbHOro yaosneTsoputesnbHoe. Mpu ocmoTtpe onpeae-

INTRODUCTION

Mature teratomas are benign cystic neoplasms arising from
totipotential germ cells and are most often found in the tissues
of the gonads. The tumour typically contains mature tissues of
ecto-, meso- and endodermal origin [1]. Extragonadal teratomas,
especially pancreatic ones, are exceedingly rare [2]. Currently, a
handful of cases of pancreatic teratoma are described in the lit-
erature. Given the rarity of the condition, we present a case of
pancreatic teratoma in a 3-year-old child.

Case report

In September of 2020, a 3-years-old boy was admitted to
the Pediatric Oncology Department of the Republican Scientific
Oncology Center of the Ministry of Health of the Republic of Ta-
jikistan. According to the parents, since March 2020, the child has
complained of pain, discomfort and swelling of the anterior ab-
dominal wall in the epigastric region. An abdominal ultrasound in
the resident outpatient clinic revealed a tumour-like lesion with
a cystic component in the upper abdomen. The patient was re-
ferred to the Republican Scientific Oncology Center for further as-
sessment and treatment. At the time of admission, the patient's
condition was satisfactory. On review, the deformity of the an-
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nsetca fepopmaums nepenHein GPIOLWIHON CTEHKM B 061acTv anura-
CTpVA, KOXa He U3meHeHa. [Npy Nanbnauum XMUBOT MAMKUM, yMEPEHHO
60ne3HeHHbIN B anUracTpum u nesom nogpebepobe, rae onpesenserca
HEMOABWKHOE, OKPYI/IOE OMyXo/eBuaHOe 0bpa3oBaHWe C rafKow
NOBEPXHOCTbIO A0 12 cm B AnameTpe. CUMNTOMBI pa3gpakeHns bpto-
WKWHbI OTpuLaTenbHble. MoamblleyHble U NaxoBble AMMmdaTUYecKue
y3/bl He nanbnupyetca. J/labopaTopHble U BUOXMMMYECKUE MOKa3a-
TeNn B Npeaenax HopMbl; NoKasaTeNn OHKOMApKEPOB, BKAKOYAA aNb-
da-dpetonpoTenH u B-XI'Y, Takske 6binm B Nnpeaenax Hopmbl — 2,0 ME/mn
n 1,4 ME/n, coOTBETCTBEHHO.

PeHTreHonOrMyeCKoe MccnefoBaHWe TPYAHOM KAETKWM naTtono-
rMK He BbIABMO. Y/IbTPa3BYKOBOE UCC/e0BAHWE OPraHOB BpIOLWHOWM
NOMOCTU M MOLLOHKM: B BepXHeMm 3Taxe BpIOLWHOM NONOCTH, cneBsa,
onpenenseTca onyxoneBUaHoe 0bpa3oBaHNE rETEPOreHHOW CTPYKTY-
pbl AMAamMeTpoM OKono 12 cm, TECHO npuaeratolLee K Telly uU XBOCTy
NOAKeNyA04YHON enesbl. MoLWOHKa 6e3 nNaTonornyecknx u3meHe-
HWiA. 330¢aroracTposyofeHoCcKonua — Npy BU3yasbHOM obcnesoBa-
HUM MPOCBET M CM3UCTble 0BONOUKM MULLEBOAR, XKENyAKa U ABEHa-
LIAaTUNEePCTHOW KMLLKM He M3MeHEHbI, 0TMEYaeTCA KOMMNPeccus 3agHew
CTEHKM XenyaKa ussHe. Kapaua cmblkaetca. B xenyake okono 20 mn
TEMHOM KENYM, NepUCTaNbTUKA HabNogaeTCA B aHTPaNbHOM OTAENE.

Mo AaHHbIM KT GpPOLIHOM NONOCTM C BHYTPUBEHHBIM KOHTPa-
CTUPOBaHMEM DbiN0 BbIABAEHO CleAyHoLLee: B IEBO Me30racTpab-
Howv obnacTu, No nepesHelt NOBEPXHOCTU NOAMKENYAOUHON Kenesbl,
onpeaenseTcs onyxonesuaHoe obpasoBaHue NpaBuIbHON GOPMbI, C
YETKMMU U POBHBIMMU KOHTYPaMW, HEOAHOPOAHOW CTPYKTYpbI, pa3me-
pamu 110x100 mm. O6pasosaHuMe NJAOTHO NPUNEKMT K 3aHeW CTEHKe
TeNa ¥enysaka v 060[04HON KULWKKM. BepxHue BpbikeeuHble cocyapl
NPOC/NEKUBAKOTCA MO MeAMaNbHOMY KOHTYpy obpas3oBaHus C npu-
3HaKaMM YaCTUYHOM 3KCTPaBa3aibHOM Komnpeccuun. YpeBHbIi cTBon
W BCe ero BETBM NPOXOAAT CKBO3b CTeHKM obpa3osaHuA. facTpoayo-
[leHaNbHasA apTepus NPOXOAWT MO NepesHel NMOBEPXHOCTU TOOBKM
NOAKeNYA04YHON enesbl, CTPYKTYpa Kenesbl O4HOPOAHAsA, MaBHbIN
NaHKpeaTU4ecKuii NPoOTOK He onpegensetca. MapanaHkpeaTUyeckue
¥ napaaopTasnbHble AMMdaTUUECKUE Y3/bl HE YBeNWUYeHbI. 3aKtoye-
HUWe: NPU3HaKM 3abpPIOWNHHOW TePaTOMbI, HO HeNb3A UCKIOUYNUTL 06-
pa30BaHWE, UCXOAALLEE W3 TeNa NOAKENYLOUHOM Kenesbl (puc. 1, 2).

MaupeHT 6bln NpoonepuposaH 02.09.2020 roga. MpounsseaeHa
TOTa/bHasA CpeauHHas fnanapotomusa. Mpu ocmoTpe BproWwHOM nNoso-
CTW [laHHbIX 33 KaHLLePOMaTo3 HeT, neyeHb 6e3 BUAMMOI NaTonoruu.
B npoeKumnn KopnopoKayAaabHOro cermeHTa NoAKeNyA04YHON xene-
3bl ONpeaenseTcs onyxonesoe 06pasosaHue pasmepamum 10x9x11 cm
NJIOTHON KOHCUCTEHUMK. PacceyeHa enyao4Ho-060404Hasn CBA3Ka.
[lBeHaauaTMnepcTHan K1ka mobunusosaHa no Koxepy. BolaeneHa u
B3ATa Ha JepKanky cobcTBeHHan NeYEHOUHan apTepua, ycTbe obLeit
Ne4yéHOYHOIN apTepun BOBJEYEHO B OMyxosb. lAcTpomyoneHanbHas
apTepus — BHe onyxonu. HuKe v Bbille NepeLLeinka noaxenyao04Hom
enesbl BblAeNeHa U B3ATa HA AepKajKy BOPOTHasA BeHa. Onyxonb
MPUNEKUT K NPOKCUMaNbHOMY CETMEHTY BEPXHEN BpbixkeeyHoM apTe-
puw, nocnesHas mobunusosaHa u BblaeneHa. BoinoiHeHo nHTpaone-
pauvnoHHoe Y3U: rpaHuLa mexkay HopManbHON NAapPEHXMMOW Kenesbl
¥ ONyXonbto NPOXoauT Ha 1 cm npaBee BepxHel BpbIxkeeyHON BeHbI,
Npv 3TOM KOHGOEHC BOPOTHOW BEHbI B OMYyX0/1b He BOBNEYEH. Mpu
HaNIOXKEHWUM COCYAMCTOrO 3aXMma Ha 0bLLyo NeYEHOUHYO apTepuio
NPOKCMManbHee YCTbA TacTPOAYOAeHaNbHOM apTepuu nynbcaums
COBCTBEHHOM MEYEHOYHOM apTepuy coxpaHeHa. MOBTOPHO BbIMOA-
HEHO MHTpaonepaunoHHoe Y3M: Ha doHe nepexatoi obuiel neyé-
HOYHOW apTepuM CyLLECTBEHHbIX U3MEHEHMI CKOPOCTU KPOBOTOKA MO
cobCcTBEHHON NEYEHOUHOM apTepun He OTMeYeHo. BbigeneHo ycTbe
YpeBHOro CTBO/IA, KOTOPOE BOBNEYEHO B OMyxonb. MMnaH onepauuu:
KOPMOPOKayAasbHaA Pe3eKLMA NOAKENYLOUHOW ¥Kenesbl C pe3eKuy-
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terior abdominal wall in the epigastric region was observed, but
without skin changes. On palpation, the abdomen was soft and
moderately sensitive in the epigastrium and left hypochondrium,
where an immovable, round tumour-like lesion with a smooth
surface up to 12 cm in diameter was detected. Symptoms of
peritoneal irritation were not noted. Axillary and inguinal lymph
nodes were not palpated. Laboratory test results were within the
normal range; tumour markers, including alpha-fetoprotein and
B-HCG, were also within the normal range — 2.0 IU/ml and 1.4
1U/, respectively.

Chest X-ray examination revealed no pathology. Abdom-
inal and scrotum ultrasound: in the upper left abdomen, a tu-
mour-like lesion of a heterogeneous structure with a diameter of
about 12 cm is detected, closely attached to the body and tail of
the pancreas. No pathological changes in the scrotum were re-
vealed. Esophagogastroduodenoscopy was performed, showing
external compression on the gastric body posterior wall.

An intravenous contrast-enhanced abdominal CT scan re-
vealed a regularly shaped heterogeneous tumour-like lesion in
the left mesogastric region along the anterior surface of the pan-
creas. The lesion was 110x100 mm in size and had well-defined
contours. The lesion was tightly attached to the back wall of the
body of the stomach and colon. The superior mesenteric vessels
could be traced along the medial border of the lesion with signs
of partial external compression. The celiac trunk and its branches
passed through the walls of the lesion. The gastroduodenal was
visualised on the anterior surface of the pancreatic head, the
pancreas structure was homogeneous, and the main pancreatic
duct was not visualised. Parapancreatic and paraaortic lymph
nodes were not enlarged. Based on ct scan results, a presump-
tive diagnosis of retroperitoneal teratoma was made; however,
intrinsic tumour of the body of the pancreas could not be exclud-
ed (Fig. 1, 2).

The patient was operated on 02.09.2020. A midline lapa-
rotomy was performed. On inspection of the abdominal cavity,
no evidence of peritoneal carcinomatosis was observed, and the
liver was without visible pathological changes. However, in the
region of the pancreatic body and tail., a dense tumour-like le-
sion of 10x9x11 cm in size is detected. The gastrocolic ligament
was dissected. Kocher mobilisation was applied, and the duode-
num was mobilised. The proper hepatic artery was exposed and
retracted; the ostium of the common hepatic artery was involved
in the lesion. The gastroduodenal artery was not involved. Be-
low and above the isthmus of the pancreas, the portal vein was
exposed and retracted. The lesion was adjacent to the proximal
branch of the superior mesenteric artery; the latter was mobilised
and exposed. Intraoperative ultrasound showed that the border
between the normal pancreatic parenchyma and the lesion was
traced 1 cm to the right of the superior mesenteric vein, while
the confluence of the portal vein was not involved in the lesion.
When the common hepatic artery was clamped proximal to the
origin of the gastroduodenal artery, the pulsation of the proper
hepatic artery was observed. Repeated intraoperative ultrasound
showed that in the presence of clamped common hepatic artery,
there were no significant changes in the blood flow velocity in the
proper hepatic artery. The origin of the celiac trunk involved in
the tumour was exposed. The operative plan was to perform dis-
tal pancreatectomy with celiac axis resection (modified Appleby
operation). The common hepatic artery was ligated and sutured
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Puc. 1 Akcuasnbhbili KT-cpe3 Ha yposHe ycmes YpesHo2o cmeona: 1 —
bprowHaa aopma; 2 — ycmee 4pegHo20 cmeosna; 3 — onyxons; 4 — ne-
yeHs, 5 — ceneszéHka, 6 — Henyook

Fig. 1 Axial CT view at the level of origin of the celiac trunk: 1 —
abdominal aorta; 2 — celiac trunk; 3 — tumour; 4 — liver; 5 — spleen;
6 — stomach

ell upeBHoro cTBosa (MoanduuMpoBaHHan onepauma Appleby). 06-
13 NeyéHoYHan apTepus nepesssaHa M NPOLWMUTA NPOKCMMasbHee
MECTa OTXOXIEHUA raCTPOAYOAEHaNbHOM apTepuu. MogKenynouHas
)Kenesa TYHHeNMPOBAHA MO XOZY ME3EHTEPUKOMNOPTaIbHOTO BEHO3HO-
ro cTosia. Henesa nepeceyeHa Npy NOMOLLYM CKasIbMeNs no SeBOMy
Kpalo MEe3eHTEPUKOMNOPTaIbHOTO BEHO3HOrO CTBOAA. CnieHONaHKpe-
aTUYeCKMiA KOMMNIEKC MOBUIN30BaH N0 METOAMKE KMeAMaNbHo-NaTe-
panbHO», YPEBHbIA CTBON NIUTUPOBAH C NPOLIMBAHUEM U NEPeceyéH
(puc. 3). Onyxonb yaaneHa eauHbIM 610KOM 6€3 NoBpeKAEHUA Kancy-
Nbl.

MakponpenapaT npeacTasneH OnyxonesuaHbIM 06pa3oBaHu-
€M C KMCTO3HbIM MHOTOKaMePHbIM KOMMNOHEHTOM, 3aMO/IHEH BA3KUM
cepo-6ypbiM COAEPKUMbIM, B NMOMOCTU KUCTbI MMEIOTCA XPALLEBbIE U
KOCTHble TKaHW. MecTamu TO/ILLMHA CTEHKM KUCTbI A0XOAMUT A0 1 cm.
fMcToNnorMYeckan KapTuHa yZaNEHHOro MakponpenapaTa npeacTas-
JIeHa y4acCTKaMK OCTeoreHesa C KanbLudUKaumen, a Takke Xpsile-
BOW U COEAMHUTENbHON TKaHbio (puc. 4A), a TaKKe NPOCNEXRMBAINCD
Y4YaCTKM C MaLKOMbILEYHOM 1 KMPOBOM TKaHAMM (puc. 4B).

MCToNOrMYEecKoe 3aKNo4eHWe COOTBETCTBYET 3pENOi TepaToMe.
MIMMYHHOMMCTOXMMMYECKOE WUCCNeaoBaHMe He nposeaeHo. OKOHuYa-
Te/IbHbIV AWArHO3: 3pe/as TepaTomMa NOAKENYA0HHON Kenesbl.

OBCYXOEHUE

Tepatoma GOpMUPYETCH U3 NPOU3BOAHBIX 33POAbILLEBbIX JINCT-
KOB (3KTO-, 3HA0- U ME30AEPMbI), NPEACTaBNANA B TPaHCHOPMMUPOBaH-

Puc. 2 AkcuaneHeil KT-cpe3 Ha yposHe nodxenydouHol xenessl: 1 —
bprowHas aopma; 2 — 8epxHAA BpbixeeyHaa apmepus; 3 — KOCMHAA
CMPYKMypa onyxonu; 4 — #uposas cmpykmypa onyxonu; 5 — 20108ka
nodxcenydoyHol wene3sol; 6 — cene3éHKa, 7 — neyeHs

Fig. 2 Axial CT view at the level of the pancreas: 1 —abdominal aorta;
2 — superior mesenteric artery; 3 — calcified deposits inside the tumour;
4 — fat and sebum of the tumour; 5 — head of the pancreas; 6 — spleen;
7 —liver

proximal to the origin of the gastroduodenal artery. The pancreas
is tunnelled along the portomesenteric venous axis. The pancreas
was transected on the left border of the portomesenteric venous
axis. The splenopancreatic complex was exposed and mobilised
from a lateral to medial approach, and the celiac trunk was ligat-
ed with sutures and transected (Fig. 3). The lesion was removed
an en bloc without intralesional resection.

The gross appearance of the resected specimen revealed a
tumour-like lesion with a cystic multi-chamber component, filled
with viscous grey-brown material. In the cyst cavity, portions of
partially calcified soft tissue suggestive of bone formation with

Puc. 3 lumpaonepayuoHHoe pomo: 1 — me3eHmepuKonopmanbHoili cmeos; 2
— Kynbma nooxenyoo4Holl wenesel; 3 — Kysnbma pe3eyuposaHHO20 Ype8HO20

cmeona; 4 — npagvle 1enydo4Ho-canbHUKoBble COCYObl

Fig. 3 Image after specimen resection: 1—portomesenteric venous trunk; 2 —the

pancreas stump; 3 — celiac trunk stump; 4 — right gastroepiploic vessels
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HOM BUEe COMATUYECKOe Pa3BUTUE TKaHel M opraHos [3]. Tepatombl
[eNnATcA Ha TPU MOATUNA: 3penble, He3penble U MOHOAEPMasbHbIe.
TepaToma 4acTo BCTPEUAETCA B AMYHUKAX, ANYKAX, CPEAOCTEHUM, Kpe-
CTLLOBO-KOMYMKOBOM 06/1aCTM 1 33abPIOWMHHOM npocTpaHcTee [4].
OpHako T BcTpeyvaeTca HevacTo, U K 2020 rogy, no AaHHbIM Zhou
XH et al, B amTepaType 66110 onucaHo Bcero 52 cayyas [5]. TNXK pas-
BMBAIOTCA M3 MEPCUCTUPYIOLWMX IMOPUOHA/BHBIX M/IOPUMOTEHTHDBIX
Knetok. Hapagy c aTum, onyxonb MoxeT GpopmupoBaTbes B t06OM
aHaTOMMYECKOM CErMEeHTe MOAMKENYA04HOM Kenesbl, B 60NbLUINHCTBE
CNly4aeB — KOPNOPOKayaalbHOM cermeHTe opraHa [6]. Yawe TMHK k-
HUYeCKM NPoABAAETCA B BUAE 60U B KUBOTE, TOLHOTHI, HAPYLLEHUA
nuuieBapeHua u ap. [7]. MosbllweHWe ypoOBHA ONYX0eBbIX MAapPKEPOB,
TaKMX KaK anbda-petonpotenH (AFP) n 6eTa-XOpUoOHNYECKMIA TOHaA0-
TponuH (B-HCG), HabntogaeTca Npy MasUrHM3aUMm S06pOKayYecTBeH-
HbIX MW MPY 3N10KaYEeCTBEHHbIX popMax TepaTom [8].

MHCTpymeHTanbHaa AWMarHoCTMKa TepaTOMbl BKJ/IHOYAET LIMPO-
KW cnekTp meTogoB. JoonepaumoHHas auarHoctuka T 3atpya-
HUTeNbHa, ocobeHHO NpU KUCTO3HOM eé dpopme. B Hawwem cnyyae, co
CNOB poauTenei naumeHTa, obpasoBaHue Brnepsble b0 AUarHoCcTU-
poBaHo metogom Y3U. C nomoLpbto Y3 MOXKHO onpesenuTb Haanume
06pa30BaHWA U Pacno3HaTb OpraH, U3 KOTOPOrO OHO WCXOAMT, OfHa-
KO TPyZHO onpeaenuTb xapaktep 06pa3oBaHus B CBA3W C HONbLIMM
cofiepkaHnem X1poBol TKaHu B Tepatome. KT ¢ TpéxdasHbiM BHY-
TPUBEHHbIM KOHTPACTUPOBaHWEM A3ET MHGOPMALMIO He TONbKO 06
9KCTpanaHKpeaTUyeckom pacnpocTpaHeHUM ONyXo/u, NPOPacTaHum B
coceiHUe OpraHbl U MarucTpasbHble COCYAbl, HO U O XapaKTepe BHY-
TPUOMYXONEBOTO COAEPHKUMOTO (KUAKOCTHOE, KUPOBOE, KanbLUu-
Kaums). brarogaps sTomy, ¢ nomoLLbio MeToauku KT gaxe BO3MOKHA
naeHTUdUKaLmsa pasHOBUAHOCTM TepaTombl [9].

IHAOCKONMYeCKoe YNbTPa3ByKOBOE WUCCNeA0BaHWE MNO3BOAAET
BbIABUTb 0OPa30BaHMe NOAKENYA0UHON }eesbl U BbINOJHUTb acnu-
paumMoHHyto 6roncumio. Ho B Halwem cnyyae AaHHOE UCCaefoBaHUe He
6b1710 BbINONHEHO, TaK Kak NOATBEPKAEHHBIN KT AMarHo3 He Bbi3biBan
COMHEHMUI, U HEOBXOAMMOCTM B NYHKLMM ONYX0NU 418 mopdonoruye-
CKOM BepudUKaLMK He Bbino.

Puc. 4 [ucmonozu4yeckoe cmpoeHue onyxonu: A — y4acmKu ocmeozeHe-
30 ¢ Kanvuugpukayuel, a makxe xpauwesol u coeduHumensHol mxa-
HAmU (ye. x10, OKPACKA 2eMOMOKCUNUHOM U 303UHOM); B — y4acmku ¢
2/1a0KomMbieyHol U Huposol mraHamu (ye. x40, OKPACKG 2eMOMOK-
CUUHOM U 303UHOM)
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cartilage were observed. The cyst wall thickness was up to 1
cm in places. The histopathological examination of the removed
specimen showed areas of osteogenesis with calcification, carti-
laginous and fibrous connective tissue (Fig. 4A). Areas of smooth
muscle and adipose tissue were also observed (Fig. 4B).

The histopathological findings correspond to a mature tera-
toma. Immunohistochemical studies were not performed. Diag-
nosis of mature pancreatic teratoma was finally established.

DISCUSSION

Teratoma is a tumour of embryonic origin, composed of
various tissues derived from three germ layers (ectoderm, endo-
derm, and mesoderm), which differentiate to form somatic tis-
sues [3]. Teratomas are divided into three subtypes: mature, im-
mature, and monodermal. Teratoma often occurs in the ovaries,
testicles, mediastinum, sacrococcygeal region, and retroperitone-
um [4]. However, pancreatic teratoma is rare; by 2020, according
to Zhou XH et al, only 52 cases have been described in the liter-
ature [5]. Pancreatic teratomas are congenital tumours resulting
from abnormal embryonic development of totipotent cells. The
tumour can arise in any anatomical part of the pancreas, in most
cases, in the corporeo-caudal segment [6]. Clinically, pancreatic
teratomas often manifest as abdominal pain, nausea, indigestion,
etc. [7]. Elevated serum AFP or B-HCG level indicates a malignant
component of the teratoma [8].

Imaging diagnostics of teratoma includes a broad range of
imaging techniques. However, preoperative diagnosis of pancre-
atic teratomas is challenging, especially in the case of cystic tera-
tomas. In our case, according to the patient's parents, the lesion
was initially diagnosed by ultrasound examination. It is possible
to detect the lesion and the organ of origin using ultrasonography.
However, it is challenging to determine the lesions' nature due to
the significant adipose tissue component observed in some ter-

Fig. 4 A — osteogenesis with calcification, cartilage, and fibrous
connective tissue (x10); B— smooth muscle and adipose tissue (x40).
Hematoxylin and eosin.
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Xupypruyeckas onepauus ABAAETCA OCHOBHbIM METOAOM Je-
yeHua TMHK [10]. O6bEM onepaTUBHOMO BMeLLATebCTBA 3aBUCUT OT
NOKanusaumm u pasmepa onyxonun [11]. OcHoBHbIM TpeboBaHMeEM
npv BbINONHEHWM ONepaTMBHOrO BMellaTenbcTa npu TIMHK asnsetca
pagMKanbHoe yAaneHue onyxonu € y4éToM onpenenéHHoro pucka
3/10KauecTBeHHOM TpaHcdopmaLummn 1 peunamnsa. MNpu sTom, BO3MOXK-
HO BbINO/IHEHME PE3EKLMU ONYXONM, MAHKPEATOLYOAEHIKTOMUMN UK
[MCTaNbHON pe3eKLMm NoaKeny[0uHOMN kenesbl [5].

Mpy TepaTomax MoxeT HabnAaTbCA MHBA3UA PasHOM cTene-
HU U BbIPAXKEHHOCTU KPYMHbIX COCYA0B 3abpHOLLMHHOMO NPOCTPaH-
CTBA MM GPIOLIHOM NOAOCTU. B Halem cnydyae, onyxonb LMPRyNAp-
HO OXBaTblBasIa YPEBHBIN CTBOA, YTO ObIIO HAMAAHO BbIABAEHO NPy
KT uccneposaHum. B gaHHOW cyTyaLmmn Bo3HWMKNA HEOBXOAMMOCTb B
BbINO/IHEHUN pe3eKuun ypesHoro cteona. Bnepsbie B 1953 roay L.
Appleby onybnukosan pesynsratbl Xxupyprudeckoro nevenua 10 na-
LIMEHTOB CO 3/10Ka4ECTBEHHBIMM 0OPA30BaHUAMM KeNyLKa, KOTOPbIM
6bln1a BbINOSHEHA KOMBUHMPOBAHHAA aCTPIKTOMMA C KOPMOPOKay-
[JaNbHOW peseKuMen NOAMKEeNyA04HOMN Kenesbl U peseKkunen Ypes-
Horo cTBona. B 1987 rogy S. Hishinuma moanduumposan onepaumto
33 CYET COXpaHeHMA XKeNyaKa, Nocie Yero OHa Moay4nna HassaHue
moamduumpoBaHHol onepaunn Appleby nam «anctanbHol pesek-
LMW NoAyKeNya04YHOM enesbl ¢ pesekuyeit truncus coeliacus» [12].
OpHako npu 0b3ope MTepaTypbl HAMM He Bbl10 HalAEHO OnNUCaHUit
CNly4YaeB BbINONHEHUA MOAMOULMPOBaHHON onepaunn Appleby npu
TNX y peteit. BblXkMBaeMoCTb 6O/IbHBIX C TEPATOMOW 3aBUCUT OT CTe-
MEeHMW 3pEN0CTU ONYXO/MN (OTCYTCTBUA WA HAZIMUMA 3/10KAYECTBEHHOMO
KOMIMOHEHTa), pagMKanbHOCTM NPOBEAEHHONM onepauum N KOMBUHK-
pOBaHHOIO NleyeHus. Hanbonee BbICOKasA BbIXKMBAEMOCTb MaLUEHTOB
[OCTUTHYTa NOC/e TOTa/IbHOTO YAaNeHUA OMyXoau NpuU CPaBHEHWUU C
Cy6TOTaNbHLIM AW YaCTMYHbIM [13-16].

3AKNIOYEHUE

3penas TepaToMa NOAKeNYA0YHOM Kenesbl BCTPEYaeTCA OYeHb
pesKo. Pagnonorn LoMKHbI ObITb 3HAKOMbI C 3TOV NATONOTMEN U yun-
TbIBaTb Npu AuddepeHLManbHON AMArHOCTMKE KUCTO3HbIX 3abosne-
BaHWI NOAKENYA0YHOM Kenesbl. PaguKanbHOe yaaneHue onyxonu c
MaKCMMasibHbIM COXPaHEHMEM MAPEHXUMbI }Kenesbl ABNAETCA ONTU-
MabHbIM METOAOM NPU TEPATOME NaHKPEATUYECKOIN NOKAIU3aLMH.

atomas. Triple-phase contrast-enhanced CT provides information
regarding the extrapancreatic spread of the tumour into adjacent
organs, great vessels, and intratumoral components, including
fluid-containing cystic areas, fat, and calcification. Detecting
those components during CT imaging, it is possible even to identi-
fy the type of teratoma [9].

Endoscopic ultrasonography (EUS) allows detection of a
pancreatic mass and performing an aspiration biopsy. But in our
case, this study was not conducted since CT confirmed the diag-
nosis beyond doubt, and there was no need to puncture the tu-
mour for morphological verification of the diagnosis.

Surgery is the treatment of choice for pancreatic terato-
mas [10]. However, the extent of surgical intervention depends
on the location and size of the tumour [11]. The primary goal for
surgeons when performing surgery for pancreatic teratomas is
radical removal of the tumour, given the risk of malignant trans-
formation and recurrence. Tumour resection, pancreaticoduo-
denectomy or Roux-en-Y choledochojejunostomy, external cyst
drainage, or cyst-gastric anastomosis are feasible [5].

In teratomas, invasion of large vessels of the retroperitone-
al space or abdominal cavity with varying extent of involvement
can be observed. In our case, the celiac trunk was encircled by
the tumour, clearly visible on a CT scan. In this situation, resec-
tioning the celiac trunk is the treatment of choice. Distal pancre-
atectomy with en bloc CA resection (DP-CAR) combined total gas-
trectomy was first performed by Appleby in 1953 for advanced
gastric cancer. In 1987, Hishinuma modified this procedure with
the preservation of the whole stomach [12]. However, this cur-
rent literature review did not find evidence of performing a mod-
ified Appleby operation for pancreatic teratoma in children. The
prognosis for patients with teratoma depends on the maturity of
tissues (mature or immature), the radicality of surgical resection
and treatment modalities employed (surgery alone or combina-
tion therapy). The patients' highest survival rate was observed
after total tumour resection compared with subtotal or partial
[13-16].

CONCLUSION

Mature pancreatic teratoma is very rare. Nevertheless, ra-
diologists should be familiar with the entity and include it in the
differential diagnosis of cystic diseases of the pancreas followed
by radical removal of the teratoma with maximal preservation
of the pancreatic native parenchyma, which is the treatment of
choice.
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YCMAHOBA XAMPO OXYPAKYNIOBHA
KaHOUAam medUUYUHCKUX HaYK, doueHm

75 net co AHA poxKAeHuUA

YcmaHoBa Xampo [KypakynoBHa pogunack 8 anpens 1947 s r. lywaH6e. B 1964 rogy noctynuna Ha nedvebHblii pakynsteT TTMU um. Abyanu bHM
CWHO, KOTopbIN ycnewHo okoHunna B 1970 r. B 1970-1973 rr. paboTana Bpayom gepmatoseHeponorom B KB Ne 1 r. Aywan6e. B 1973-1997 rr. 6bina
CTapwmm nabopaHTOM Kadeapbl KOXKHbIX M BeHepuyeckux 6onesHein TTMU um. Abyanu nbHmu CuHo, B 1977-1993 rr. ABAANACb acCcUCTEHTOM, a € 1993 .
No HacTosALLee BPeMA 3aHUMAET LOMIKHOCTb JOLEeHTa 3ToM Kadenpbl.

B 1983 roay B MoCKBe 3alUpMTWIa KaHAMAATCKYIO AUCCEPTALMIO Ha TeMy «BansHMe cUdUAUTUYECKOI MHPEKLMM U NPOTUBOCUPUANTUYECKOTO Nle-
YEHWA Ha HEeKOTOPbIe NOKa3aTeNM CBEPTbIBAIOLLEN M MPOTUBOCBEPTHLIBAIOLLEN CUCTEMBI KPOBUY.

YcmaHoBa Xampo [KypaKynoBHa, Hapaay C OCHOBHOW paboTol, B Te4eHUe paja NeT y4acTBOBasA B paboTe pasIMiHbIX CTPYKTYP CUCTEMBI 34paBO-
oxpaHeHus. B 1977-1995 rr. oHa ABAANaCk CEKPETAPEM Hay4yHOro 06LLECTBA AEPMATOBEHEPONOTOB TaaKMK1CTaHa; B 1986-1992 rr. 6bina opraH13aTopom
1 BEAYLLEN eXXerogHo NPOBOAMMOro MeponpuaTua «eHb MamaTi», NoCBAWEHHOTO NamATH BbIBLUMX PEKTOPOB U coTpyaHMKoB TTMY; B 1996-2005 rr.
ABNANACH CTAPLIMM HAy4YHbIM COTPYAHUKOM oTAena Hayku TTMY (no coBmecTtutensctay); B 2005-2007 rr. — npeacepatenem xeHcoseta TTMY; B 1999-
2001 rr. — yneHom auccepTaLMoHHOro coBeTa; ¢ 2004 roga — yneH NpobaeMHON KOMUCCUM MO TEPANEBTUYECKMM AUcLMNAMHAM. OHa ABASETCA peLeH-
3EHTOM PAAA KaHAWMAATCKUX AMCCEPTALMIA, MPOTOKOOB, HAYUYHbIX CTAaTeW, METOAMYECKUX PEKOMEHAALMI, OT3bIBOB 1 Ap.

YcmaHosa X.[. —asTop 6onee 130 Hay4HbIX CTaTel, Hay4YHO-METOANYECKMX Pa3paboToK ANa npenosasaTeneit v CTYAEHTOB Ha TaAKUKCKOM U pyC-
CKOM n13biKax. HekoTopble eé paboTbl BKAOUEHDI B TaZKMKCKYHO COBETCKYHO aHUMKAoNeamto (1988, u. 8) n HaumoHanbHyo TagKUKCKYHO SHLMKAONEAMIO
(2014); oHa saBnsetca aBTopom 106-CTPaHUYHOTO AEPMATOBEHEPONOTNYECKOTO CI0BAPA Ha 4-X A3bIKaX (TaAKMKCKO-PYCCKO-aHIN0-1aTUHCKOTO).

3a Bpems pabotbl YcmaHoBa X.[. nposaBuna cebs Kak AUCLMNAMHUPOBAHHDIN, FPAMOTHbIN, BbICOKOKBaAUPULMPOBAHHDIN Bpay U Neaaror, nosb-
3yeTcA yBaXKEHWEM Cpeay COTPYLHUKOB, CTYAEHTOB U NaLMEHTOB. AKTUBHO y4acTBYET B 0OLLECTBEHHOM XM3HW Kadeapbl, 6ONbHULbI U YHUBEPCUTETA.
Xampo [KypaKyn0BHa NPOBOAMT NPAKTUYECKME 3aHATUA CO CTyAEHTaMM BCeX GaKyNbTETOB, MHTEPHAMM, KIMHUYECKUMU OpAMHATOPaMM U aCNUpaHTa-
MMU; YATAET NEKLMM Ha TAAKMKCKOM U PYCCKOM A3bIKaX N0 Pa3NNYHbIM TEMaM AepMaToBEHEPOOTUHN.

3a pobpocosecTHyto paboty YcmaHoBa X.[. oTMeyeHa rpamoTamu 1 bnarogapHoctamu, B 1989 rogy yaocToeHa NOYETHOMO 3BaHMA «OTINYHMK
3apaBooxpaHeHuns CCCP», a B 03HameHoBaHue 50-netna TTMY HarpaxgeHa obuneliHoi meganbto v rpamoTont M3 PT (1989). YemaHoBy Xampo [Kypa-
KYNOBHY OTAMYAIOT TaKMe KayecTsa, Kak JobpoTa, OT3bIBYMBOCTb, UCMONHUTENBHOCTb, 60/bLIAA OTBETCTBEHHOCTbL M YYBCTBO A0ATa.

Pyk0800cmeo TaOdMHUKCKo20 20Cy0apcmaeeHH020 MeAUYUHCKO20 yHUsepcumema um. Abyanu ubHu CUHO U pedKosNe2Us HypHANa
«BecmHUK AguueHHbI» cepdeyHo no3opasasom YemaHosy Xampo [xypakynosHy ¢ obuneem u xenarom eli Kpernko2o 300p0ebS,
onmumu3ma, 61020M0Yy4UA U CemeliHo20 cHacmes
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IO0Ouaen

OXYPAEBA CAOOAT AAAOAXAHOBHA
KaHOudam MmeOdUUYUHCKUX HAYK, doueHm

75 net co AHA poxAeHUA

[xypaesa Caogat [lagoakaHoBHa pogmnach 6 noHsa 1947 B ropoae SleHnHabage. Mo okoHYaHUM 7 KNaccoB noctynuna B MeauuMHCKoe yuynnuLLe
1 B 1964 rogy oKoHUYMNa ero no crneupanbHocTh «denbawep-1abopaHT». B Tom e rogy noctynuna Ha nedebHoiii dpakynbter TTMU M. Abyanu MbHM
CuHO M ycnewwHo 3akoHuuna ero B 1970 roay. Mocne okoHYaHWA MHCTUTYTA, ¢ 1970 no 1972 rogpl, ABAANaCb KIMHUYECKUM OPAMHATOPOM Ha Kadegpe
rocnuTanbHoM Tepanumn N2 2 no Kypcy SHAOKpUHoNorMu. B nocnepytoulem, B TeueHue 2 neT paboTana Bpayom-3HA0KPUHONOTOM B PecnybinkaHckom
3HAOKPUHOMOrMYecKom ancnaHcepe. B 1974-1975 rr. apnanacb cTapwmm nabopaHTom MHCTUTYTa SKCNEPUMEHTANbHOM 3HAOKPMHONOTMM U XMum AMH
CCCP. No Bo3BpaLLeHnm B Aywanbe, c 1975 no 1982 rog pabotana 3aBegytoLeit KabrHeTom B PecrnybIMKaHCKOM 3HAOKPUHOMIOMMYECKOM AMCTaHCepe.

B 1979 rogy, byayuv couckatenem, ycnewHo 3almutuna KaHAUAATCKyo AuccepTaumio B MHCTUTYTe SKCNepUMEHTAIbHOW SHAOKPUHONOMM U XU1-
mun AMH CCCP Ha Temy: «BansHME HEKOTOPbIX COLMaNbHO-TMIMEHMYECKNX GaKTOPOB Ha 3a601€BaeMOCTb CaxapHbiM AnabeTom». B 1982-1998 rr. pa-
60Tana accucTeHToM Kadeapbl SHAOKpUHONoruK TTMY um. Abyanu nbHmu CuHo, a ¢ 1998 roga no HacTosALee Bpems ABNAETCA LOLEHTOM 3ToM Kadeapbl.

[xypaesa C.[. ABNAETCA BbICOKOKBAIMOULMPOBAHHBIM SHA0KPUHONOTOM, BNAAEHOLMM BCEMU COBPEMEHHBIMU METOAAMM UCCNEA0BAHMA U e-
YeHWA SHBOKPUHHBIX 60nbHbIX. B 1982 rogy Axypaesa C.[. yaoctomnack No4YETHOro 3BaHMA «OTIMYHMK 340aBOOXPAHEHMAY, @ 3@ roAbl paboTbl Heos-
HOKpaTHO OblNa HarpaskaeHa NoYETHbIMM rpamoTamm UHCTUTYTa SKCNEPUMEHTAIbHOM 3HAOKpUHONOMM U xumumn AMH CCCP 1 TTMY um. Abyanu nbHu
CviHo. Eto onybaukoBaHo 6osee 60 Hay4HbIX paboT, 0AWH y4ebHUK B COABTOPCTBE, 8 METOAMYECKMX Pa3pabOoTOK.

Ha npotsaxeHun 6onee 35 net Axypaesa C.[. ABNAETCA KypaTOPOM 3aKPEMNNEHHBIX KIMHUYECKMX OPAMHATOPOB M MHTEPHOB, BEAET 3aHATUA U
CeMMHapbl cpeau Bpadei-kypcaHTos. [xkypaesy C.[. XxapaKTepusyroT Tak1e KauecTsa, KaKk BbICOKMI NpodeccoHanunsm, 6onbluas OTBETCTBEHHOCTb,
NPUHLMNWANBHOCTb, YyTKOCTb K KOANEram, CTyAeHTam U 60/IbHbIM.

Pykosodcmeo TaOHUKCKO20 20Cy0apcmeeHH020 MeOUYUHCK020 yHugepcumema um. Abyanu ubHu CuHo, pedKosneaus #ypHana
«BecmHuK AuueHHbI» UcKpeHHe no3opasadom [rcypaesy Caodam [adodxaHosHy ¢ tobusneem U yeaarom eli Kpernko2o 300p0oebs,
OyweeH020 PagHOBeCUSs, MUPHO20 Heba HAO 207108001 U cYACMbA 8 AUYHOU HU3HU
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IO0uaen

KYPBAHOBA MACYOA BAKUEBHA
KaHOudam buosoau4ecKux HayK, doueHm

70 net co AHA poXKAeHUA

Macypa bakveBHa KypbaHoBa pogmnach 16 anpens 1952 roga B ropoge [ywaHbe. B 1974 rogy ¢ otanumem okoHumna [ywaHbuHCKuiA rocypap-
CTBEHHbIV Negarornyeckniti MHCTUTYT Um. T.I. LesyeHKo (HbiHe C. AliHK), GaKynbTeT eCTECTBEHHbIX HayK, OTaeneHne Buonorva-xumusa. Nocae oKoHYa-
HWA MHCTUTYTA BblNa HanpaeieHa B IHCTUTYT ¢pu3nonorum u 6uodusmkm pacteHnii AkKagemmum Hayk TafdsKuKKCTaHa, rae ¢ 1974 no 1977 rog pabotana
CTapwum nabopaHtom nabopatopum 6uoxmmmn. B 1977 ropy bbina 3auncieHa B acCMMpaHTypy no cneumansHoctu buoxumusa. C 1983 roga pabotana
MNAALWMM Hay4YHbIM COTPYAHMKOM 3TOFO Ke MHCTUTYTA, a B 1989 rogy ycnewHo 3almTuaa AUCCEPTALMIO Ha COMCKaHWE YYEHOM CTeneHun KaHamuaaTa
bronornyeckmx Hayk no Teme «POTOCMHTETUYECKAA NPOLYKTUBHOCTb TPUTUKaNE B TaAKMKMUCTaHE» NOA PYKOBOACTBOM akasemuka AH H0.C. Hacbiposa.

C 1990 roga KypbaHosa M.b. pabotaeT Ha Kadeape Guoxumumn TTMY um. Abyanm nbHM CMHO cHayana accucteHTom, ¢ 1994 roga — ctapwum
npenogasatenem, a ¢ 2005 roga no HacTosLEee BpemMs — JOLEHTOM Kadeapbl. 3a Bpems pabotbl KypbaHoBa M.B. nposBuia cebs Kak OnbITHbIN BbICO-
KOKBaNIMOULMPOBAHHBIV NeAaror, 3pyAvpOBaHHbIN NEKTOP M XOPOLUMIA opraHM3aTop y4ebHoro npouecca, 3a YTo bblna yAocToeHa 38aHUA «OTIMYHUK
06pa3oBaHuA U Hayku Pecnybamkm TagKMKUCTaH». EE opraHn3aTopckue cnocobHOCTU NPOABMANCH B Xo4e y4ebHO-MeToaMYecKoW U BOCNUTaTEIbHOW
paboTbl co cTyaeHTamMu. 3a BpemMsa paboTbl aKTMBHO y4acTBOBaNa B OBLLECTBEHHOMN AeATENbHOCTM Kadenpbl. Bbiia y4ebHbIM accMCTEHTOM, pyKoBOAMAA
Hay4HbIM CTyZLeHYECKMM 06LLECTBOM. MM0/Ib3YeTCA 3aCNYKEHHBIM aBTOPUTETOM U YBAXKEHWEM CPEAM COTPYAHWUKOB U CTYAEHTOB YHUBEPCUTETA.

B HacToswwee Bpemsa M.B. KypbaHoBa, Kpome yyebHO-meToamMuecKoi paboTbl, 3aHUMAETCA UCCNef0BAaHUEM COCTOAHUA GEPMEHTHOMN aHTUOKCU-
[AHTHOM 3aLUMTHOM CUCTEMbI (CYNepoKCUMAANCMYTa3bl) NPU PasNMYHbIX NATONOTMYECKMX NpoLeccax. M3yyeHne AaHHbIX NapameTpoB MOXKeT bbiTb UC-
NO/Ib30BAHO KaK B AMArHOCTUYECKUX LENAX, TaK U ANA OLEHKN 3POEKTUBHOCTU aHTUOKCUAAHTHOW TEPanuM Npu PasnnyHbIX 3a60neBaHuAX.

KypbaHoBa M.b. sagnsetca aBTopom 40 HayuHbIX cTaTel, 26 yuebHO-METOAMYECKMX Pa3paboToK U Kypca NeKLMiA No Buoxummu. EE HayyHble cTaTbu
6b111 ony6MKoBaHbI B KypHanax BAK npu MpesugeHte Pecnybanku TagMKMCTaH — «BecTHUK ABULLEHHbI», «ABYY 3yxan», «CUmypry».

Pykogodcmeo Ta0#UKCKO20 20Cy0apcmeeHH020 MedUUYUHCKOo20 yHusepcumema um. Abyanu ubHu CuHo, pedKonneaus XypHana
«BecmHuK AsuyeHHbl» nosopaensiom KypbaHosy Macydy bakuegHy ¢ obuneem u xenatom eli Kpernkozo 300p08bA, CHaCmbs U YCrexos
8 dasnbHeliwell HayyHo-nedazoau4eckoli desmesnbHocMu

284



Hexpoaor

MAS3ABLLOEB AC/IULLIO

13 utoHA 2022 200a He cmaro douyeHma Kaghedpsl oghmasiemosiozuu
TIMY um. Abyanu ubHu CuHo, KaHOUGamMa MedUUUHCKUX HAYK,
doueHma Mazabuwoesa Acauwio

Maszabwoes Acmwo pogunca 1 mas 1934 roga B kuwnake 3ysop LUyrHaHckoro paitoHa FBAO B cembe cy»KaLmx. [1ocne OKOHYaHWSA CeMUETHEN
cpeaHel WKoAbl K1wnaka lWntam ganbHelwee 06pa3oBaHMe OH NPOAO/IKUA B LLKO/IE-MHTEPHATE Kulnaka Jebacta LLyrHaHckoro paiioHa. B 1955 roay,
N0 OKOHYaHUM Y4EBbI B CpeaHEN WKOAe, OH NOCTYNUA Ha neyebHbli pakynbteT TTMU um. Abyanu nbHu CUHO, KOTOPbIV ycnewHo 3akoHunn B 1961 roay.
Mocne OKOHYaHMA MEAMLMHCKOTO MHCTUTYTa NoATopa roga paboTan Bpayom-odpTasbMoaorom B obnactHoi 6onbHULe ropoga Xopora. C 1961 no 1963
roZ ABNAACA NaBBPAYOM Y4acTKoBOM 60abHMUBI MiuKawmmcKoro paiioHa FBAO. B 1963-1967 rr. 3aHMMan AOMKHOCTb 3aBEAyHOLLETO TPAXOMaTO3HbIM
KabuHeTom 061acTHOM 60/1bHMLBI ropoaa Xopora. B aTom e rogy 6bin HasHayeH r1aBBPaYOM XOPOrCKOro TpaxomaTo3Horo gucnaHcepa. B 1967-1969
IT. NPOXOAMA KNMHWUYECKYIO OpAMHATYPY Ha Kadeppe odpTanbmonorun TTMU um. Abyanm nbHu CuHo.

B 1970 roay Masabwoes A. 6bin Ha3zHauyeH UCMONHAOWMM 06S3aHHOCTU raBBpPayYa TPAXOMaTO3HOrO AucnaHcepa ropoga Xopora. C 1970 no
1973 roa snancs acnupaHTom Kadeapbl optanbmonorum TTMU um. Abyanm nbHmn Cuno. B 1975 roay 3alimTna KaHaMAATCKYIO AUCCEPTALMIO Ha TEMY:
«Pe3ynbTaTbl MHTPACKNEPA/bHbIX (CKNEPOAMANU3 U KNanaHHbIN UPUAEHKAEN3MUC) onepauymii npu nepeuyHoi raykome». C 1973 no 1997 roa pabotan
accucteHTom, € 1997 no 2011 — goueHTom, ¢ 2011 no 2013 — 3aBeayowym Kadeapoit optanbmonorun TTMY um. Abyanu nbum CuHo. C 2013 ropa
MOYTM [0 NOCNELHWX LHEN CBOEN KuU3HU Acnuiuo Ma3abLioeB NPOA0KaN CBOKO AEATENIbHOCTb B KaYecTBe AoLeHTa Kadepbl 0dTabMONOMMMU HaLLero
yHuBEpCUTETA.

JoueHT A. Ma3abLioes ABnAACA aBTOPOM 68 Hay4HbIX PaboT, ABYX METOAMUYECKUX MOCOBUI ANA CTYAEHTOB MEAULMHCKMX BY30B U NPAKTUYECKUX
Bpayelt — opTasbMOIOrOB U OTOPUHONAPUHIONOTOB — U TPEX KHUT: «OdTanbmonorua» (2011), «MasHble 6onesuun» (2013), «MnasHble 6onesHn» (2014).

B TeyeHue 57 net A. Ma3abLioes ABAANCA KOHCYNLTAHTOM Bpayei XMpypros-0$pTasibMoNOroB 1e4ebHO-NMPOGUNAKTUYECKMX YUpeRaeHUi JyliaH-
6e, XaTnoHckoit 1 Corguiickoit obnacteld, FTBAQ, palioHOB pecnyb/MKaHCKoro nogumHeHus. 3acnyrm A. Ma3ablioeBa OTMEUYEHbI Pa3NINYHbIMK Harpaga-
Mu. B 1984 rogy oH 6bi1 yaocToeH 38aHNsA «OTIMYHUK 3apaBooxpaHeHms CCCPy».

JoueHTa A. Ma3abLuoeBa 3HasM He TOJIbKO Kak M3BECTHOTO YYEHOIO W TaNaHT/IMBOTO NeAArora, Ho M Kak BbICOKO 3pyAMPOBAHHOIO CNeLuanmncta
1 MyZpOro HacTaBHWKa. OH NONb30BaNCA 3aC/YKEHHBIM YBAXKEHWUEM CPeAM NPenoaaBaTeneil, COTPYAHWKOB, Bpadel 1 cTyaeHToB. Acnmwo Masabwoes
[OCTUT TaKMX YCrexoB, Npexae Bcero, bnarogaps csoemy Tpyaontobuto, AanbHOBUAHOCTM U gobpoxkenatensHocTu. Konnektvs Kadeapbl Bceraa oTHo-
CUNCA C INYOOKUM YBAXKEHUEM K CBOEMY OMbITHOMY, AEATENbHOMY U MyAPOMY COTPYAHUKY. OH ABNANCA NPUMEPOM HEeCKOPbLICTHOM cyxbbl PoguHe.
[Llobpoe cepaue, LUMPOKas AyLua, BbICOKaA 3pyAULMSA, OFPOMHbIN ONbIT M BCECTOPOHHME 3HAHUA — TaKMMM KadecTBamu obnagan Acamwo Masabuioes.

CseTnan 1 pobpas NamaTb o goLleHTe A. Ma3abLuoeBe HaBcerfa COXPaHUTCA B HALWMX CepAaLLaX.

PedKosnneaus #ypHana «BecmHuK ABUUEHHbI»
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IIPABUAA O®OPMAEHNS JKYPHA ABHEIX ITYBANKALIN

Hacroswume «MpaBuna...» cocTaBneHbl Ha 0OCHOBe «EAMHbIX TpeboBaHMIA K pyKonucaM, NpeAcTaBAfemMbiM B 6MOMeAULIMHCKUE KYPHANbI», chopmy-
NUPOBaHHbIX MeXAyHapogHbIM KOMUTETOM PeAaKTOPOB MeAULMHCKMX XKypHanoB (www.ICMIE.org)
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NoarotoBKA PYKOMNMUCHU

Pykonuch cTaTbn fonkHa bbiTb NpescTaB/eHa Ha PYCCKOM WUan
aHIMIMICKOM A3blKax M HabpaHa Ha KOMMblOTEPE C UCMO/b30-
BaHMeM nporpammbl MS Word 2007 (rapHutypa Times New
Roman, pasmep wpudta 14, nHtepsan 2,0) n pacneyartaHa B 2
9K3eMMNAApax Ha OAHOM CTopoHe nucta dpopmata A4 ¢ obssa-
Te/lbHbIM NPeoCTaBAEHNEM 3NEKTPOHHOM BEPCUM CTaTbu. Pas-
Mepbl nonew: ceepxy — 2,0 cm; cHusy — 2,0 cm; cnesa — 3,0 cm;
cnpaBa — 2 cm. Bce CcTpaHWLbl, HAYMHAA C TUTYNbHOW, AO/KHbI
6bITb NOC/NIEA0BATENILHO NPOHYMEPOBAHDI.

O6bEM NONHOPA3MepPHOW OPUTMHANBLHOM CTaTbW AOMXKEH Co-
cTaBnAaTh 15-20 cTpaHuL,; 0630pHoI cTaTby — He 6onee 30 cTpa-
HULL; CTaTbM, NOCBALLEHHOMN OMUCAHUIO KIMHUYECKUX Habatoae-
HUWIA, He Bonee 8 cTpaHuL, ob30pa maTepuanoB KoHdepeHLuit
— He 6onee 10 cTpaHuL,

PyKOMMCb CTaTbW JO/KHA COCTOATb U3 CNEAYIOLMX /1EMEHTOB:
TUTYNbHOTO NINCTa; aHHOTaUMK (pestome); MHULMAN0B U damu-
MK aBTopa (aBTOPOB); Ha3BaHMA; BBeAEHWA (aKTyanbHOCTH);
LeNU UCCNefoBaHUA; OCHOBHOM YacTu; BbIBOAOB (3aKkAl0ueHus)
W Ccnucka utepatypbl. OCHOBHAA YacTb OPUMMHANbHOMN CTaTby
[IONKHA CoflepKaTb pasgensl: «MaTepuan u MeToabl», «Pesyib-
TaTbl», «O6CyRaeHNEY.

Ha TuTynbHOM CcTpaHuue AaéTtca cnegytowas MHbopmauma:
NOJHOE HAa3BaHWe CTaTbM; MHWUMaNbLI U GamuauM aBTOPOB;
oduuManbHOE Ha3BaHWe M MeCTOHaXoXAeHue (ropoa, cTpaHa)
yupexaeHuns (y4pekaeHuin), B KOTOPbIX BbINOAHANACh paboTa;
AN KONOHTUTYNA — COKPALLEHHbIA BapMaHT Ha3BaHMA CTaTbM
(He B6onee 50 3HaKOB, BKNOYAA NPOBENbI U 3HAKM NPENUHaHKA);
KNtodyeBble cnosa (He bonee 6), cBegeHMa ob aBTopax. 34ecb
e HeobxoAMMO MpefoCTaBUTb MHPOPMALMIO 06 MCTOYHMKAX
CMOHCOPCKOM NOAAEPIKKM B BUAE rPaHTOB, 060pyA0BaHMA, Ne-
KapCTBEHHbIX CPEACTB; 3aCBUAETENbCTBOBATbL 06 OTCYTCTBUM
KOHGIMKTA MHTEPECOB; YKa3aTb KOMYECTBO CTPaHML, Tabauy,
W PUCYHKOB, a TaKKe — aApec 4/1s KOpPecnoHAeHUMn (nprmep
0bOpPMAEHNSA TUTYNbHOM CTPAHMLbI CM. Ha CaiiTe XKypHana).

HasBaHMe cTaTbl AOMKHO ObITb NAKOHMYHBIM, MHOPMATUB-
HbIM M TOYHO ONPEAENATb COAepHaHue cTaTbu. Katouesble cno-
Ba c/ieayeT noabupaTb cooTBeTCTBEHHO cnuncky Medical Subject
Heading (MeauuuHckue npeameTHble pybpuKK), NpUHATOMY B
Index Medicus.

B cBegeHuAx 06 aBTOpax yKasblBaloTcA GamMuanmM, UMeHa, OT-
YecTBa aBTOPOB, YYEHbIE CTENEHU U 3BaHUA, AOKHOCTU, MECTO
paboTbl (Ha3BaHME YUPEKAEHMA M €r0 CTPYKTYPHOTO Nnoapassae-
NIeHWs), a TakKe cneayowme naeHtTudukatopsbl: Researcher ID
(WoS), Scopus ID, ORCID ID, SPIN-kog, (PUHLL), Author ID (PUHL).
B aspece ons KOpPPECNOHAEHUMM CNeayeT yKas3aTb MOYTOBbIN
MHAEKC M aapec, MecTo paboTbl, KOHTAKTHbIE TeNedOHbI U 3/1eK-
TPOHHbIV agpec TOro aBTopa, C Kem BbyaeT ocyLLeCTBAATLCA pe-
[aKUMOHHaA nepenucka. Aapec Ans KoppecnoHAeHUMn nybau-
KYETCsl BMECTe CO CTaTbéMN.

B aHHOTaUuM (pe3tome) OpUrMHaNbHOM Hay4HOM CTaTbu 06S-
3aTeNbHO cneadyeT BblaenuTb pasgensl «Lenb», «Matepuan un
meToabl», «Pesynbtatbl», «3akntoyeHne». AHHOTaUMA npeno-
CTaBNAETCA HAa PYCCKOM WM aHMIMIACKOM A3bikax (250-300 cnos)
W [O/MKHA bbITb NPUrogHON AR onyBANKOBaHMA OTAENbHO OT
CTaTbW. AHHOTALMK KPaTKMX COOBLLEHMI, 0630p0OB, C/ly4aeB U3
NPaKTUKKN HE CTPYKTYPUPYIOTCA, 0B6BbEM UX LOMKEH COCTaBNATb
He meHee 150 cnoB. AHHOTALMMK, K/toYeBble CNoBa, UHPOPMA-
ums o6 aBTOpax W 6ubaMorpaduyeckme CNUCKM OTCblNaoTCA
pefaKkumein B 3N1eKTPOHHbIE MHOPMALMOHHbIE 6asbl A8 WH-
AeKcauuu.

Bo «BBeseHUM» [aéTcA KpaTkuii 0630p NUTepaTypbl No paccma-
TpuBaemoi Npobneme, akLEHTUPYETCA BHUMAHUE Ha CMOPHbIX
U HepewEHHbIX Bonpocax, popmynupyetcs U 06OCHOBbIBaETCA
uenb pabotbl. CcblkM Heobxoaymo fAaBaTb Ha nybavKauuu
nocnegHux 10 neT, a NCNONb30BaHHbIE B CTaTbe IMTEPATYPHblE
UCTOYHUKM AO/KHbI BbiTb CBUAETENBCTBOM 3HAaHUA aBTOpa (aB-
TOPOB) Hay4HbIX AOCTUMEHUI B COOTBETCTBYIOLWEN 06/1acTH Me-
LMLMHBI.

B pasgene «Matepuan u metogpl» HeobxoaMmo Aatb Nogpob-
HYt0 MHPOPMALLMIO KacaTe/IbHO BblIBPaHHbIX 06bEKTOB M METOL0B
MCCNegoBaHMA, a TaKXKe OXapaKTepu3oBaTb MCMNOAb30BaHHOE
0bopyzoBaHMe. B Tex KNIMHUYECKUX UCCEA0BAHUSAX, Te Neved-
HO-AMAarHOCTMYECKNe MeToAbl He COOTBETCTBYHOT CTaHAAPTHLIM
npoLeaypam, aBTopam ciesyeT NpefoCcTaBUTb MHGOPMALIMIO O
TOM, YTO KOMMTET MO 3TUKE YYPEKAEHWSA, I4e BbINONHEHA pa-
60Ta, 0400pAET U rapaHTUPYET COOTBETCTBME NOCNEAHUX XeNb-
CUMHKCKOW geknapaumm 1975 r. B cTaTbaAX 3anpeLLeHo pasmelLatb
KOHOUAEHUMANbHYIO MHPOPMALMIO, KOTOPas MOMKET NAeHTUOM-
LIMPOBaTb JIMYHOCTb NaLmMeHTa (ynomMuHaHue ero Gamuanm, Ho-
Mepa nctopum 6onesuun v T.4.). Ha npegoctaBnsembix K cTaTbe
PEHTFEHOBCKMX CHUMKAX, aHrMOrpammax M NpoYnx HOCUTeNAX
uHopmaumm Gamuana NaumMeHTa JOMKHA ObiTb 3aTylLéBaHa;
doTorpadum TaKKe He LONKHbI NO3BONATL YCTAHOBUTD €70 JINY-
HOCTb. ABTOPbI 06s3aHbI MOCTaBUTb B M3BECTHOCTb MaLMEHTa O
BO3MOMHOM Ny6AMKALMKM AaHHbIX, OCBELLaoWMX 0COBEHHOCTH
ero/eé 3a60n1eBaHMA N NPUMEHEHHbIX SleuyebHO-AnarHocTye-
CKMX METOZOB, a TaKKe rapaHTUPOBaTb KOHPUAEHLMANBHOCTb
NPy PasmeLLeHUN YKa3aHHbIX AaHHbIX B NEYATHbIX U INEKTPOH-
HbIX M34aHUAX. B cnyyasnx, Korga HEBO3MOXKHO CKPbITb IMYHOCTb
nauveHTa (potorpadmm nnacTMYecKUx onepaumit Ha auue u
T.4.), aBTOpbl 06A3aHbl NPEAOCTaBUTb NUCbMEHHOE MHOOPMU-
pOBaHHOE COrNacMe NaLMeHTa Ha pacnpocTpaHeHue MHPopma-
LMK M yKa3aTb 06 3TOM B cTaTbe (npumep ohopmieHns cornacus
CM. Ha calTe »ypHana). B akcnepMmeHTanbHbIX paboTax ¢ uc-
No/b30BaHWEM IabOPaATOPHBIX XKMBOTHbIX 0653aTeNbHO AAETCA
UHOPMaLMs 0 TOM, YTO COAEpPKaHME U UCNONb30BaHWE Nabo-
PATOPHbIX }KMBOTHbIX NPY NPOBEAEHUN UCCNeA0BaHNA COOTBET-
CTBOBA/I0 MeXAYHapOAHbIM, HALMOHANAbHBIM NPaBUAAM WU
Ke npaBuaam Mo 3TMYECKOMY 0BpaLLEHUIO C KUBOTHLIMM TOTO
yupexaeHns, B KOTOPOM BbINoNHeHa paboTa. B KoHLe pa3gena
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[4aéTca noapobHoe onucaHWe MeTofLoB CTaTUCTUYECKOM obpa-
60TKM 1 aHaM3a maTepurana.

Pasgen «Pe3ynbTaTbl» AOMKEH KOPPEKTHO M AOCTaTOYHO MOA-
PO6HO OTpaMaTb Kak OCHOBHOE COAEPKaHWEe WCCNeA0BaHuA,
TaK U UX pesynbTatbl. A 60blIei HamAAHOCTM NONYYEHHbIX
[aHHbIX NocaeAHVe LenecoobpasHo NpeaocTasiaTh B BUAE Ta-
6111, M PUCYHKOB.

B pasgene «ObcyxaeHWe» pe3ynbTaThl, NOAYYEHHbIE B XO4€ UC-
CNIeL0BaHMs, C KPUTUYECKMX MO3ULMIA LOMKHbI BbITb 06CYKAe-
Hbl ¥ MPOAHAIM3MPOBAHbI C TOUKM 3PEHMSA UX HAYYHON HOBU3HbI,
NPaKTUYECKOW 3HAYUMOCTU M COMNOCTAB/EHbI C YK U3BECTHLIMM
AaHHbIMW APYr1X aBTOPOB.

BblBOAbI AO/MKHBI BbiTb NTAKOHUYHBIMK U YETKO CHOPMYNNPO-
BaHHbIMW. B HWX AO/KHbI ObITb AaHbl OTBETHI HA BONPOCHI, NO-
CTaBNEHHbIE B L&MW M 334a4ax UCCNEeA0BaHMUA, OTPAMKEHbl OC-
HOBHbIE MOMYYEeHHbIe PE3yNLTaThbl C YKAa3aHMEM MX HOBW3HbI U
MPaKTUYECKOM 3HAYMMOCTH.

CnepyeT MCNoONb30BaTh TO/IbKO OBLLENPUHATbIE CUMBOJIbI U CO-
KpalieHua. Mpy 4acTomM MCNONb30BaHUM B TEKCTE KaKUX-TM6o
CNOBOCOYETAHUM [OMYCKAETCA MX COKpaLleHune B BUAEe abbpe-
BMaTypbl, KOTOpPasA Npu NepBOM YNOMUHaHUM OaETcA B CKOO-
Kax. COKpaLLEeHMA B Ha3BaHUM MOXKHO MCMONb30BATb TOMbKO B
WCKNIOYMTENBHBIX Cy4YanX. Bce ¢usnyeckme BennumHbl Bbipa-
aloTcA B eanHuLax MexayHapogHow Cructembl (CU). Jonycka-
€TCA YNOMMHAHNE TONbKO MEXKAYHAPOAHbIX HENATEeHTOBAHHbIX
Ha3BaHMI IeKapPCTBEHHbIX NPENapaTos.

CnKCOK MCMoIb30BaHHOM MTepaTypbl 0pOPMAAETCSA B COOTBET-
cTBuM ¢ TpebosaHuamu Vancouver style (https://www.imperial.
ac.uk/media/imperial-college/administration-and-support-
services/library/public/vancouver.pdf). CokpaweHus B HasBa-
HUM KypHaNoB npusoaaTca B cootsetcTBum ¢ Index Medicus.
0653aTeNbHO YKasbiBalOTCA GaMUAMM U MHULMANbI BCEX aBTO-
pos.. Mpu KonudecTse ke aBTOpPoB Ho/ee LWeCTU AoMnycKaeTca
BCTaBKa [1 ap.] unu [et al.] nocne nepeuncneHns nepsbix WeCTu
aBTOpPOB. HeobX0AMMO TaKKe NpPeaoCcTaBUTb CMIUCOK AnUTepaTy-

HANPABNEHUE PYKOMUCKU

B penakumio HanpaBAAloTCA ABa 3K3emnaapa pykonwucu. 06sa-
3aTeNbHOW ABNAETCA OTNPaBKa TEKCTa CTaTbM, rpaduyeckmnx ma-
Tepuanos v CONPOBOAMUTENbHbIX JOKYMEHTOB Ha 3N1EKTPOHHBbIV
afpec }KypHana avicenna@tajmedun.tj

CTaTbM NPUHUMAIOTCA PeAaKLMen NP HaNMYMKU HANPaBAEHMA
yUYpeXAeHNUa v BU3bl pyKoBoauTens (npumep odbopmneHus Ha-
NpPaB/IEHWA CM. Ha CaliTe KypHana).

Mpy HanpaBAEHUM B peLlakLyIO }KypHana pyKonucK CTaTby K Mo-
CNeAHel npunaraeTca ConpoBOANTENIbHOE NMUCbMO OT aBTOPOB,
rae [OMKHbI BbiTb OTPAKeHbl Ceaytollme MOMEHTbI (Mpumep
obopMNEHNA CONPOBOAUTENBHOTO NMWUCbMA CM. Ha CalTe Xyp-
Hana):

WHULMabl U GamMuanm aBTopos

Ha3BaHWe CTaTbk

15.

16.

17.

pbl B aHMUIACKOW TpPaHCAUTEPALMK (NpUMep TpaHCAUTEPALMK
CM. Ha caiTe )XypHana). B )XypHane NPUHATO WMCMONbL30BaTb
cTNb TpaHcautepauum BGN (https://translit.net/ru/bgn/) nam
BSI (https://translit.net/ru/bsi/). Hymepauma ccbiNOK NPUBOAUT-
CA B COOTBETCTBMM C O4EPEAHOCTBIO LIMTUPOBAHUA B TEKCTE, HO
He B andasUTHOM nopsake. NMopaaKoBble HOMEpPa CCbINOK Aat0T-
A B KBaApaTHbIX CKOOKax (Hanpumep: [1, 2], unn [1-4], nam [3,
5-8]). B opurMHanbHbIX CTaTbAX PEKOMEHAYETCA LUTUPOBaTb He
meHee 15 1 He 6onee 30 UCTOYHMKOB, B 0630pax AMTepaTypbl —
He 6onee 50. CcbiNKKM Ha aBTOpedepaThl, AMCCEPTALMM, TE3UCHI
W CTaTbW B Hay4HbIX COOPHMKAX, y4EOHO-MeToAMYECKME PaboTbl
B CTaTbAX He A0nycKatoTcA. CCbIIKM Ha HOPMATUBHbIE LOKYMEH-
Tbl AOMKHbI ObITb faHbl B BUAE CHOCOK, 6€3 BK/IOYEHUS UX B CNK-
COK NnTepaTypbl. OTBETCTBEHHOCTb 33 NPABUALHOCTb U MOJHOTY
BCEX CCbI/IOK, @ TaKMKe TOYHOCTb LUTUPOBAHMA NEPBOMCTOYHUKOB
BO3/10)KeHa Ha aBTOpOB (Npumep odopmnenuna bubamnorpadpu-
YECKOTO CMKMCKa CM. Ha CaiTe )ypHana).

Cnepyet cobnoaatb NpaBONUCaHWE, NPUHATOE B XKypHasne, B
YacTHOCTH, 0b6s3aTeNbHOe 0b603HaYeHME ByKBbI «E» B COOTBET-
CTBYHOLLMX C/IOBAX.

TabnuLbl LONKHBI BbITb Pa3MeLLEHbI B TEKCTE CTaTby HENoCpes-
CTBEHHO MOC/E YNOMWHAHUA O HUX, MPOHYMePOBaHbl U UMETb
Ha3BaHWe, a NPy HeobXOAMMOCTU — NOACTPOUHBIE MPUMEYAHHUS.
Tabnuupl pomkHbI 6bITb HabpaHbl B popmate Microsoft Office
Word 2007.

MnntocTpaTuBHbIM maTepuan (doTorpadum, pUCYHKHM, YepTEKM,
AnarpaMmbl) JOMKEH BbITb YETKUM M KOHTPACTHLIM U NPOHY-
MEPOBaH B COOTBETCTBUM C MOPAAKOM LUTUPOBAHMA B TEKCTE.
[unarpammbl HeO6X0AMMO NPEeAOCTaBAATL KaK B BUAE PUCYHKA B
TEKCTE, TaK U B 3/IEKTPOHHOM BapuaHTe, OTAe/IbHbIMM datnamm
B dopmate Microsoft Office Excel. B nognucax K mukpogoto-
rpaduam cnesyer yKazaTb METOZ, OKPACKM U yBeNNYEHUE. INeK-
TPOHHbIE BEPCUU UANKOCTPALMIA SOMKHBI ObiTb NPEAOCTaBAEHbI
B BUAe otaenbHblx dparinos popmata TIFF unm JPEG ¢ paspele-
Huem He meHee 300 dpi npu AMHeHOM pasmepe doTorpadum
He meHee 80x80 mm (okono 1000x1000 nukceneit).

nHbOpPMaLMA 0 TOM, 4TO CTaTbA He Oblia paHee onybaMKOBaHa,
a TaKKe He NpeACcTaBAeHa ApyroMy KypHasy 1A PacCMOTPEHWA
1 nybamkauum

0673aTeNbCTBO aBTOPOB, YTO B C/Iy4ae NPUHATMA CTATbM K Neva-
TW, OHW NPeSOCTaBAT aBTOPCKOE NPABO M3AaTeNto
NOATBEPKAEHWE TOTO, YTO aBTOPbI 03HAKOMJIEHBI C JOTOBOPOM
W J30T CBOE COrNacue NoanmucaTh yKasaHHbIV LOroBOp OAHOMY
13 BbIBPaHHBIX U3 UX YMCIa aBTopY

3anB/IeHME 06 OTCYTCTBUM GUHAHCOBBIX M APYTUX KOHPIMKTHBIX
WHTepecoB

CBUAETE/bCTBO O TOM, YTO aBTOPbI HE MOAYYAAU HUKAKMX BO3-
HarpaxaeHWi Hu B Kakov dopme oT drpm-npounssoauTenel, B
TOM YMCNe KOHKYPEHTOB, CMOCODOHbIX OKa3aTb BAMsAHWE HA pe-
3y/bTaTbl PaboThl

UHPOpMaLya 06 yyacTM aBTOPOB B CO3A4aHWM CTaTby
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nognucn Bcex aBTopos

Hapsagy c BbllenepeyncneHHbIMN JOKYMEHTaMM aBTOPbI AOMK-
Hbl NPEAOCTaBUTbL NOAMMCAHHbINA AOrOBOP O Nepegaye usgate-
N0 CBOMX aBTOPCKMX Mpas (npumep odopMaeHnsa 40roBopa CM.
Ha caiiTe KypHana)

NMoPAAOK PELLEH3UPOBAHUSA U NYBINKALUU

MepBWYyHas 3KCrepTM3a PYKOMWCEN OCYLLECTBAAETCA OTBET-
CTBEHHbIM PELAaKTOPOM KypHana. Mpu 3ToM paccmaTpuBaroTca
COMPOBOAMTE/IbHbIE [IOKYMEHTbI, OLEHMBAETCA COOTBETCTBUE
Hay4HOM CTaTb NpoduAto KypHana, npasunam obopmiaeHus
U TpeboBaHUAM, YCTAHOBNEHHbIM PefaKLuMe KypHana, ¢ Ko-
TOPbIMU MOXKHO O3HaKOMMUTBCA Ha 0PULMANBHOM CalTe (Www.
vestnik-avicennA. tj). Mpu COOTBETCTBUM YKa3aHHbIX AOKYMEH-
TOB HACTOALMM TpeboBaHMAM MOCTYNMBLUME CTaTbW MPOXOAAT
NPOBEPKY B CUCTEME KAHTUMIATUATY UMW APYIUX aHANOTUYHBIX
MOMCKOBbLIX cucTemax. Mpu 0bHAPYKEHUM NaarMaTa UM BbiSB-
JIEHWUU TEXHWUYECKUX MPUEMOB MO €r0 COKPbITUIO, CTAaTbM BO3Bpa-
LLIAKOTCA aBTOPaMm ¢ 06bACHEHUEM MPUYMHBI BO3BpaTa. B ciyyae,
ec/in nnarvat obHapyKeH B yiKe Oonyb6/MKOBAHHOM CTaTbe, Ha
CTpaHuUax caiTa «BeCTHWK ABWLEHHbI» AAETCA COOTBETCTBY-
owas nHpopmauma. NMpUHATbIE K PACCMOTPEHMIO cTaTbk (npu
YHUKaNbHOCTU TEKCTA He HUKe 80%) OTNpaBAATCA Ha peLeH-
3MI0 HE3aBUCUMMbIMM 3KCMepTamu. PelieH3eHTbl Ha3HayatoTcs
PenaKLUMOHHOW Konnernei kypHana. B ypHane npuHaTo oa-
HOCTOPOHHEE C/lenoe peLieH3npoBaHve. Pefakums BbicbliaeT
peLeH3nu aBTopam PyKOMMUCel B 3NEKTPOHHOM MM NUCbMEH-
HOM Buae 6e3 yKasaHua pamuanm cneupanucTa, NpOBOAMBLLE-
ro peLeH3npoBaHue. B cnyyae, Korga umeeT mecto npodeccno-
Ha/IbHbIA KOHGMKT UHTEPECOB, B COMPOBOAMTE/ILHOM MUCbME
aBTOPbI UMEIOT NPABO YKa3aTb MMEHA TeX CELMannCToB, KoMy,
M0 UX MHEHWIO, He ClesyeT HanPaBAATb PYKOMMUCh Ha PELLeH3MIO.
[JaHHaa nHGopmaLmna ABAAETCA CTPOTO KOHGUAEHUMANbHOW U
NPUHUMAETCH BO BHUMaHWe peflakupeit npy opraHnsaumm pe-
LleH3MpoBaHusA. B cnyyae oTKasa B Ny6/MKaLmu CTaTbu pefak-
LMsl HAanpaBAAET aBTOPY MOTUBMPOBAHHBIN OTKa3. Mo 3anpocam
3KCMepPTHbIX COBETOB PEeAaKLus roToBa MNpPeaocTaBuUTb KOMWUM

5.

10.

PyKonucu, He COOTBETCTBYIOLLME NPaBUAaM, peaaKLmen He npu-
HUMaIOTCA, 0 YEM MHOPMUPYIOTCA aBTOpbI. Mepenuncka ¢ aBTo-
pamu OCYLLECTBASAETCA TO/bKO MO /EKTPOHHOI nouTe.

peueH3unii 8 BAK. PeLieH3um B pexkvme 3aKpbITOro AoCTyna pas-
MeLLAtTCA Ha naatdopme PUHL,

Pefakumsa MmeeT NpaBo coKpaLLaTb Ny6anKyemble MaTepuanbl 1
aanTMpoBaThb MX K pyBpuKam KypHana.

Mpy NONOKMTENBHOM pELIEHUU PefKonnern o nybaukaumm
CTaTbW OHa HanpaenAeTcA ANA NOAHOTEKCTOBOro nepesofa Ha
aHIIMIACKMIA A3bIK. Noc/e OCyLeCcTBAEHNUA NEPEBOAA TEKCT PyKo-
nu1cK, a ToyHee eé nepeBofHasn BepcuaA, NOBTOPHO NoABepraetca
NPOBEPKe Ha NM/aruaT (04Ha U3 aHIOA3bIYHbIX BEPCUI NNLLEH-
3MOHHBIX NPOrPamMm MPOBEPKM TEKCTOB Ha YHUKAAbHOCTb). Mpu
YHUKanbHOCTM TekcTa 80% U Bbille CTaTbA OTNPABAAETCA Ha BEP-
CTKY.

Bce npepactaBneHHble paboTbl, NPy COOTBETCTBUM X HACTOALLUM
TpeboBaHWAM, NyBANKYIOTCA B )KypHane 6ecnnaTtHo. PeknamHble
nybavKkaumm, a Takxke cTatbk, GrHaHCMpyemble Grpmamu-npo-
U3BOAUTENAMM W/UAN UX AUCTPUBLIOTEPAMM, K PACCMOTPEHMIO
He NPUHUMALOTCA.

Mocne 3aBeplUeHUs BEPCTKM KypHaNa 3/1EKTPOHHbIe BEpPCUM
Bcex ctatelt B opmate PDF fOCTynHbI HA CaliTe U3faHuA.

B ofHOM HOMeEpE KypHana MOXeT bbiTb onyb6anKoBaHO He 60-
nee 2 paboT ogHOro aBTopa.

MaKcrManbHoe KoIMYecTBo aBTOPOB B CTaTbe — He bosee 6.

He npuHUMAIOTCA K PacCMOTPEHUIO PYKOMWCK, TAe CPpeau aBTo-
poB GUrypupytoT GamnanUm CTyLeHTOB.

PaHee onybnuKoBaHHblE B APYrUX U3AAHWAX CTAaTbU He NPUHK-
MatoTcs.

3a NpaBUIbLHOCTb NPUBEAEHHBIX AaHHbIX OTBETCTBEHHOCTb HECYT
aBTOpPbI. ABTOPCKME MaTepUasibl He 06A3aTe/IbHO OTPAKatoT TOY-
KY 3peHuA pefKoNnermn.

Moanucaxo K neyatvt 30.06.22 r. CaaHo B neyatb 04.07.22 .
Bymara menosaHHasa matosas 90 rp/m?, ®opmart 60x84 /6. 8,25 yca. n.n.
FapHutypa Callibri, Palatino Linotype
Meyatb odceTHasn. Tupax 300 3k3. 3aka3 Ne 25
M3naTenbctBo «TaAMKMKCKUIA rOCYAapCTBEHHbIM MEAULMHCKUIA yHUBEPCUTET UM. AByann nbHM CUHO»
734003, Pecnybnuka TagxukucTaH, 1. Jywanbe, np. Pygaku, 139
OtneyataHo B Tunorpadum «Mera MpuHT»
e-mail: fund.ayni@yandex.ru
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